JP2002175170 



1/21 ^— 



Original d ocument 

METHOD AND DEVICE FOR SUPPORTING 
MAINTENANCE OF PRINTER 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 



JP2002175170 
2002-06-21 
HUANG HUNG K 
CANON KK 



Also published 

© EP1189135 
H EP1 189135 



G06K15/00; G06K15/00; (IPC1-7): G06F3/12; B41J29/38; 
G06F13/00;H04Nl/00 

- european: 

Application number: JP200 10283 163 20010918 
Priority number(s): US20000664550 2000091 8 



View INPAD OC patent family 



Report a data error 



Abstract of JP2002175170 

PROBLEM TO BE SOLVED: To provide a printer 
maintenance support in a network environment 
having a server including plural printer 
configuration files, at least one network device, and 
a printer. SOLUTION: This printer maintenance is 
supported by a process for making access to one 
printer configuration file corresponding to the 
printer, a process for the configuration file including 
plural printer maintenance function names, and a 
plurality of printer maintenance commands 
corresponding to the printer maintenance function 
names, a process for generating an HTML base page 
corresponding to the printer, a process for the 
HTML base page including the respective printer 
maintenance function names of the accessed printer 
configuration file, and a process for sending the 
HTML base page to the network device, and when 
the network device selects one of the printer 
maintenance function names in the HTML base 
page, the server sends the printer maintenance 
commands corresponding to the selected printer 
maintenance function names to the printer. 
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[0001] The invention concerns a network centric printing system in which printer maintenance funct 
are accessed over the network from a printer configuration file. Specifically, the invention accesses i 
printer configuration file and then builds an HTML page which displays available maintenance func 
from the printer configuration file for selection and use by a network user. 

[0002] U.S. Patent Application No. 09/357,431, entitled "Software Architecture for Cable Televisioi 
Home Printing", and U.S. Patent Application No. 09/357,433, entitled "Internet-Based Push Printing 
Cable Network", are each incorporated herein by reference. 

[0003] In a typical network-based system, the network is comprised of at least one server and severa 
computing devices, such as personal computers and workstations, through which network users acce 
utilize the network servers. In such a system, the network user typically has a printer driver located 1 
within the personal computer or workstation that is used by the network user. In this manner, when t 
network user desires to print an image or information from an application, such as a network browse 
word-processing application, the related data is transformed through the printer driver in the networl 
computer into print data for printing on the desired printer, regardless of whether the desired printer 
located as a peripheral of the network user's computer or is a network printer. 

[0004] Recently, the implementation of network centric environments has increased, in which a netv 
server is accessed and utilized by a plurality of network users through a simple network device at the 
location of each network user. For example, a digital cable network provides not only digital cable 
television services to a home user having a set-top box (STB), but also provides other services to the 
network user through the STB, such as internet access. In such an environment, the STB is connecte 
the television of the network user and is also connected to a cable head end (CHE) of the digital cabl 
network. The CHE is used to combine digital cable television services, internet access services and c 
third-party services for distribution from a server of the CHE to the STBs of the network users who 
subscribe to the digital cable network. In this manner, a home network user can access and utilize da 
image files from the server at the cable head end and also may access and utilize files from various 
locations on the internet via a browser in the STB. 

[0005] It is desirable for a home user of a digital cable network to have the capability to print image; 
printer located within the home of the home user and connected to the STB of the home user. Such p 
systems are described in U.S. Application No. 09/357,431, entitled "Software Architecture for Cable 
Television Home Printing", and U.S. Patent Application No. 09/357,433, entitled "Internet-Based Pi 
Printing Over Cable Network". These applications describe a digital cable network which provides t 
ability of a server in the CHE to prepare and send print data from the CHE to the STB of the home u 
printing on a printer which is connected to the STB. For example, the print data prepared at the CHE 
represent a weekly subscription to specific information of interest to the home user wherein the CHI 
collects the information from a third party, such as a web site on the internet, and then prepares a pri 
containing print data by using a printer driver located in the CHE. The utilized printer driver corresp 
to the type of printer located in the network user's home. In the alternative, the print data may repres> 
information from a third party, such as an advertisement from a store, in which the print job is initial 
the third party, prepared by the CHE using the appropriate printer driver, and sent to the home netwc 
user's printer for printing. 

[0006] It can be appreciated that frequent use of the network user's printer may result in degradation 
print quality of the printer if printer maintenance is not performed to return the printer to a good prin 
condition. Typical maintenance of a printer, such as an ink jet printer, includes cleaning of the print ! 
the printing of a test page to test the print quality condition, the performance of a nozzle check to en! 
that the nozzles are performing correctly, and a cleaning of the rollers. In a conventional network 
environment in which the network user accesses the network server via a personal computer, the net 
user can access the printer maintenance commands supported by the printer driver for the network ui 
printer through a graphic user interface supported by the printer driver. For example, the network us< 
use a pointing device, such as a mouse, to click on an icon corresponding to the printer, whereupon t 
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printer driver supports the display of a printer maintenance window in which the network user can st 
one of several commands corresponding to each of the available printer maintenance functions. 

[0007] In a network centric environment, such as a digital cable network, the network device utilizec 
the network user, such as a set-top box (STB), typically has limited hardware resources available to 
support execution of significant, complex software programs. For example, an STB has a limited am 
of memory available that is less than the amount typically found in a personal computer. Accordingl 
STB is unable to load and execute a conventional printer driver having graphic user interface capabi 
This presents a problem in network centric environments that support printing services. For example 
digital cable network system, an appropriate printer driver for each network user's printer on the net\ 
located in the server of the CHE of the digital cable network. As discussed above, the printer driver i 
utilized by the CHE to generate a print job, either at the request of the network user or of a third part 
to send the print job down to the set-top box of the network user for printing on the printer connecter 
set-top box. Accordingly, printers residing on the digital cable network need to be managed both by 
network administrator at the cable head end and by each corresponding network user at the location 
printer. 

[0008] Unfortunately, the printer drivers for all of the possible types of printers supported by the dig 
cable network tend to vary greatly in size, functionality and format Therefore, the use of a common 
software program in the CHE server to provide a graphic user interface for all printer drivers to netw 
users, including network administrators, would be very complex and cumbersome. 

[0009] Therefore, a printing system is desired for network centric environments in which a common 
maintenance scheme is utilized for allowing both the network administrator and the printer owners ti 
access printer maintenance functions for maintaining the printer of each network user in a good prim 
condition, wherein the scheme is general enough to support many different types of printers. It is als 
desirable that the common printer maintenance scheme should not have to be modified every time a 
type of printer is added to the digital cable network. In addition, the scheme should be easy to use b> 
network user via a network device having limited resources, such as a set-top box. 

[0010] The present invention addresses the foregoing problems by providing a printer maintenance s 
for use in a network centric environment, wherein a network user accesses a web page from a server 
displays printer maintenance command names and descriptions for the desired printer, which are obt 
from a printer configuration file corresponding to the desired printer. When the network user selects 
the printer maintenance functions from the web page, the corresponding maintenance command is s* 
from the server to the network user's set-top box and then to the printer attached to the set-top box in 
to initiate the desired printer maintenance function in the printer. Accordingly, a generalized printer 
maintenance scheme is provided for supporting any type of printer connected to the network centric 
system, wherein the printer maintenance scheme can be accessed by either a network user or a netwc 
administrator, and wherein the printer maintenance function descriptions and commands are accesse 
directly from an extended printer configuration file located in the server of the network centric syste: 

[001 1] Accordingly, one aspect of the invention concerns printer maintenance support in a network 
environment having a server, a network device and a printer, the server containing a plurality of prin 
configuration files. The printer maintenance is supported by accessing one of the printer configuratic 
which corresponds to the printer, the configuration file including a plurality of printer maintenance 
function names and a plurality of printer maintenance commands corresponding to the printer maintf 
function names, generating an HTML-based page corresponding to the printer, the HTML-based paj 
containing each of the printer maintenance function names from the accessed printer configuration f 
sending the HTML-based page to the network device. Upon selection in the network device of one o 
printer maintenance function names in the HTML-based page, the server sends to the printer the prir 
maintenance command which corresponds to the selected printer maintenance function name. 

[0012] Preferably, the invention is implemented in the server in the network environment, and the st 
accessing one of the printer configuration files is performed in response to a request from a network 
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of a network user, and the HTML-based page is sent to the network device of the requesting networl 
In addition, the printer configuration file preferably has a standardized data format Furthermore, the 
HTML-based page preferably is generated by using an interface module in the server, which is prefe 
common gateway interface (CGI) module. Preferably, the invention is practiced in a server of a digil 
cable network system. Accordingly, the network device is a set-top box and the HTML-based page i 
to the set-top box of a requesting network user and displayed on a television attached to the set-top t 
Also preferably, the standardized data format is an extended version of an existing printer configural 
file format standard. 

[0013] By virtue of the foregoing, a generalized, common printer maintenance scheme provides a co 
graphic interface to a network user, such as a network administrator or a home network user, for aco 
printer maintenance functions of a particular printer in the network centric environment. This comm* 
printer maintenance scheme is made possible by standardized extensions to printer configuration file 
which are provided by the manufacturer of each printer. Accordingly, a network user can access the 
maintenance functions of a printer via a network device of limited capabilities, such as an STB. In 
addition, the printer maintenance scheme does not need to be modified every time a new type of prir 
incorporated into the network centric environment because the corresponding printer maintenance 
functions of the new printer are supported in the printer's corresponding configuration file. 

[0014] According to another aspect, the invention concerns the support of printer maintenance in a n 
environment having a server, a plurality of network devices, and a printer connected to one of the ph 
of network devices, the server containing a plurality of printer configuration files. The printer main* 
support includes receiving a printer maintenance request from one of the network devices, the printe 
maintenance request containing a reference to the printer, and accessing one of the printer configural 
files which corresponds to the printer, the printer configuration files having a standardized data form 
including a plurality of printer maintenance function data sets each of which includes a printer 
maintenance function name, a printer maintenance function description, a printer maintenance functi 
resource and a printer maintenance function command parameter. The printer maintenance support f 
includes generating, by use of an interface module in the server, an HTML-based page correspondin 
the printer, the HTML-based page containing for each printer maintenance function data set the 
corresponding printer maintenance function name, the printer maintenance function description, the 
maintenance function resource and the printer maintenance function command parameter, and sendh 
HTML-based page to the network device that sent the printer maintenance request. Upon selection b 
network device of one of the printer maintenance function names in the HTML-based page, the serv« 
sends to the printer a printer maintenance function command which is derived from the printer 
maintenance function command parameter corresponding to the selected printer maintenance functic 
name. 

[0015] Preferably, the invention is practiced in a server of a digital cable network system. According 
network device is a set-top box and the HTML-based page is sent to the set-top box of a requesting 
network user and displayed on a television attached to the set-top box. Also preferably, the standards 
data format is an extended version of an existing printer configuration file format standard. 

[0016] By virtue of the foregoing, a generalized, common printer maintenance scheme provides a co 
graphic interface to a network user, such as a network administrator or a home network user, for aco 
printer maintenance functions of a particular printer in the network centric environment. This comm' 
printer maintenance scheme is made possible by standardized extensions to printer configuration file 
which are provided by the manufacturer of each printer. Accordingly, a network user can access the 
maintenance functions of a printer via a network device of limited capabilities, such as an STB. In 
addition, the printer maintenance scheme does not need to be modified every time a new type of prir 
incorporated into the network centric environment because the corresponding printer maintenance 
functions of the new printer are supported in the printer's corresponding configuration file. 

[0017] This brief summary has been provided so that the nature of the invention may be understood 
quickly. A more complete understanding of the invention can be obtained by reference to the follow 
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detailed description of an embodiment which is described by way of example only with reference to 
attached drawings in which: 

Figure 1 is a representation of a cable broadband network in which an embodiment of the present im 
may be practiced. 

Figure 2 is a representation of a printing architecture according in which the embodiment of the pres 
invention may be practiced. 

Figure 3 illustrates representative software architecture of a set top box according to one embodimer 
the present invention. 

Figure 4 shows the overall data flow of a print job from a client module through to its final delivery 
printer according to one embodiment of the present invention. 

Figure 5 is a flow chart for describing the overall data flow of a print job from a client module throu 

its final delivery to a printer according to one embodiment of the present invention. 

Figures 6A, 6B and 6C illustrate general arrangements for unicast (point-to-point) printing and multi 

(one-to-many) printing according to one embodiment of the present-invention^- 

Figures 7A and 7B are flow charts showing respective processing by the cable head end and by the s 
box in response to a print job according to one embodiment of the present invention. 
Figure 8 illustrates the relationship of the confirmation client created in the set top box and the 
confirmation server created in the cable head end according to one embodiment of the present invem 
Figure 9 is a flow chart for describing a remote plug-and-play feature for supporting one embodimer 
the present invention. 

Figure 10 is a block diagram for explaining the printer maintenance scheme according to one embod 
of the present invention. 

Figure 1 1 is a block diagram for explaining a printer configuration file according to one embodimen 
present invention. 

Figures 12 and 13 are views for explaining the web pages for supporting the printer maintenance set 
according to one embodiment of the present invention. 

Figure 14 is a flow chart for describing the printer maintenance scheme according to one embodimej 
the present invention. 

[0018] The present invention relates to a common printer maintenance scheme for access and utiliza 
users of a broadband network in order to support printer maintenance of printers in the broadband ne 
It should be noted that the present invention can be implemented in any general broadband network 
supports network centric printing services. Examples of such broadband networks include, but are n< 
limited to, digital cable networks, DSL networks, wireless digital networks, satellite-based networks 
the like. A digital cable network is used herein for purposes of explaining the embodiment of the pre 
invention, although it can be appreciated that the present invention may be practiced in any one of tt 
foregoing broadband networks, as well as other types of broadband networks. 

[0019] Figure 1 illustrates a regional broadband digital cable network connected to the internet and 
utilizing the present invention. The network is capable of delivering analog and digital broadcasts, st 
analog and digital broadcasts, analog and digital pay-per-view, analog and digital impulse pay-per-v 
digital near video on demand, one-way real-time datagram (broadcast IP data packets), and two-way 
time datagram (addressed IP data packets). 

[0020] As shown in Figure 1, the above-listed services may be delivered from service infrastructure 
located at the cable head-end, the infrastructure including value-added service provider systems 2 an 
network control systems 3. Value-added service provider systems 2 include digital satellite distributi 
systems, applications executing on cable servers (such as special-purpose applications like subscribe 
service application, content gather applications, etc.), digital media servers outputting MPEG-2 
datastreams, and an application data carousel defined by the DSM-CC specification. Network contrc 
systems 2, consisting of the Broadcast Control Suite and the PowerKey Control Suite, provide 
m a n agement and control for the services supported by the broadband network. 
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[0021] Alternatively, services may be delivered from World Wide Web (WWW) 4 through internet j 
5, for example, from remote merchants like merchant 8. Examples of merchants include banking, ret 
utilities, and the like. 

[0022] In either case, the services are delivered to Cable Head End (CHE) 6, which serves as an inte 
between the service providers and the rest of the broadband network. 

[0023] In particular, CHE 6, which is responsible for providing services to 500,000 to 1,000,000 hor 
connected via fiber optic cabling to hubs 7, which are connected to CHE 6 or other hubs 7. Each hut 
in turn, connected to at least one node 9, also using fiber optic cabling. Coaxial cable is then used to 
connect each node to Set Top Boxes 10 (STB's) of 500 to 2000 homes. Finally, each STB 10 is conn 
to television 11, printer 12 or both. Accordingly, services are delivered from a service provider to CI 
to one or more hubs 7, to node 9, to STB 10 and to television 1 1 or printer 12. A user of STB 10 ma: 
utilize a remote control or other type of pointing device to interface with the services offered via ST1 
and displayed on television 1 1 . 

[0024] It should be noted that, by virtue of the foregoing arrangement, service infrastructure 1 may I 
distributed among CHE 6, hubs 7, or other facilities. 

[0025] Figure 2 illustrates several relevant components of service infrastructure 1 , CHE 6, and STB 
well as relevant internet components of remote client modules connected to CHE 6 via internet prox 
particular, three representative client modules 14 are illustrated (although many more are contemplai 
an actual implementation), each client module 14 being located remotely of CHE 6 and connected tc 
6 over the internet via internet proxy 5. Client modules 14 may be executing on servers operated by . 
a newspaper, or other entity from which a user may desire print data. Of course, more than three clie 
modules 14 may be connected to the architecture shown in Figure 2. 

[0026] Each client module 14 includes client application 15, a Cable Printing Services Infrastructure 
(CPSI) client 16, and Internet Printing Protocol (IPP) client 17. Each client application 15 is preferal 
specific to services being performed at the client module, such as banking services, newspaper servii 
and the like. Other client-specific applications may also be executed at the client modules, such as 
applications that generate data or access databases for printout Client application 1 5 communicates 
CPSI client 16 using an application programming interface (API). 

[0027] CPSI client 16 delivers print data received from client application 15 to CHE 6 through IPP c 
17. Correspondingly, CHE 6 is provided with IPP server 19 to receive the print data. It should be noi 
that the print data travels over all three of IPP, HTTP, and TCP/IP protocols between respective one; 
IPP clients 17 and IPP server 19. 

[0028] Although Figure 2 is illustrated with an IPP client/server communication between client mod 
14 and CHE 6, other communication protocols, or layers of protocols, may also be used. For exampl 
facilitate printing that is secure, an SSL (secure socket layer) protocol may be utilized. In such an 
arrangement, a protocol stack is used, consisting of IPP client 17 over HTTP over SSL over TCP/IP. 
complementary arrangement is provided at CHE 6. Similarly, other protocols may be used, and mult 
protocols can be used in parallel or in stacked arrangements. 

[0029] Whatever client/server arrangement is used, the client and servers communicate over a CPSI 
transport layer that facilitates communication from CPSI client 16. In general, data is pushed in one 
direction from CPSI client, with little or no data (other than acknowledgments and the like) returning 
other direction toward CPSI client 16. The actual CPSI transport may use TCP/IP, SMTP, or the like 
sessions may be secure. The CPSI transport layer is configured to hide any differences in the actual 
transport from CPSI client 16, so that the actual transport is transparent from the viewpoint of CPSI 
16, thereby making CPSI client 16 transport-independent 

[0030] CHE 6 includes CPSI server 37, which is complementary in software structure to CPSI client 
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and acts to receive data transmitted from CPSI client 16. CHE 6 further includes spooler 20, which a 
print data received from IPP server 19 and CPSI server 37 to a logical printer corresponding logical! 
printer 12, and queues print data for a physical device corresponding to the logical printer. CPSI spo 
assigns print data to a logical printer by retrieving a profile from preferences directory 21 which 
corresponds to a user ID or other address information received with the print data. 

[0031] Besides address information, preference directory 21 also stores other information relating to 
subscriber preferences. Such information is set initially by the subscriber, during a registration proce 
may thereafter be modified as desired. One such preference is a blocking feature, whereby a subsoil 
block printing jobs that are received from particular merchants, or can accept print jobs only if they i 
received from particular merchants. Another such preference involves selection and configuration oi 
automatic data/information delivery service. According to this delivery service, and based on subscr 
preferences, CHE 6 periodically executes a data gathering application (like application 22) that gath< 
information from internet sources (such as news, coupons, theater schedules and the like), packages 
information into a print job; and sends the print job to the subscriber's set top box.- _ 

[0032] CPSI spooler 20 is also connected to cable-specific applications such as application 22 throuj 
CPSI server 37, IPP server 19, IPP client 18, and CPSI client 23. CPSI client 23 is similar to CPSI c] 
16. Moreover, application 22 is similar to client application 15, in that it provides an application exe 
to perform services specific to a client (here, the cable head end) and can deliver print data to CPSI s 
20. 

[0033] IPP client 24 is connected to CPSI spooler 20 via CPSI client 38 to allow CHE 6 to communi 
with each STB 10. CPSI client 38 is similar to CPSI clients 16 and 23, and again provides for a 
complementary software architecture and data communications with a CPSI server at the set top box 
this regard, only two of many thousands of STB's are illustrated. Each STB 10 includes IPP server 2 
connection to IPP client 24. It should be noted that, to deliver data from CHE 6 to STB 1 0, a server i 
established in STB 1 0 and a corresponding client is established in CHE 6. In such a case, a preferred 
transport protocol is again the CPSI transport layer, which is usable regardless of the particular unde 
transport (TCP/IP, SMTP, QPSK, DOCSYS, broadband through IP gateway, etc.). 

[0034] Although Figure 2 illustrates an IPP client/server communication between CHE 6 and STB 1 
other protocols may also be used. For example, in a situation where the resources available in STB 1 
already strained, it is possible to use SMTP and POP mail protocols to deliver print jobs from CHE ( 
STB 10. Advantages of such an arrangement include the fact that many conventional STB's already 
include mail protocols, thereby avoiding a further increase in STB resource usage, firewalls that mig 
exist in CHE 6 will allow mail to go through, multiple mailboxes can be defined in each household, 
mail clients (at the client modules) can easily be configured to support print jobs. In the latter situatii 
CHE 6 and corresponding client modules 14 are also configured for communication via a mail proto 
client/server relation, such as an SMTP client/server. Similarly, other protocols can be used between 
6 and respective STB 1 0 f s, and multiple protocols can be used in parallel or in stacked arrangements 

[0035] STB 10 includes CPSI server 39, and further includes CPSI spooler 26, which controls a sing 
queue for a single logical printer corresponding to printer 12. Otherwise, CPSI spooler 26 is nearly 
identical to CPSI spooler 20, as are CPSI server 39 and CPSI server 37. The limited functionalities c 
spooler 26 and CPSI server 39 are advantageous because STB 10 is likely to have limited computing 
resources. STB 10 also includes STB client application 27, which communicates to CPSI spooler 26 
through CPSI client 29, using a subset of the API used by client application 1 5. This configuration a 
an STB user to initiate local print jobs. 

[0036] Figure 3 illustrates representative software architecture of set top box 10. In general, this soft 
architecture, together with the hardware architecture of the set top box, supports the reception of ana 
and digital services. In the case of analog services, STB 10 tunes to an analog channel, extracts the > 
video signal, and drives the local television receiver. In the case of digital services, STB 10 tunes to 
appropriate digital channel, extracts MPEG-2 video packets, decrypts, decompresses and routes the 
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resulting video to an NTSC driver, so as to obtain an NTSC signal to drive the local television recen 
addition, private data is received over the digital channel. Print jobs can be delivered to STB 10 ovei 
digital channel of digital services, or over private data channel, and is delivered using the CPSI trans 
STB 1 0 reconstructs the packets from the CPSI transport, and routes the data to the addressee, here, 
server 25. 

[0037] Through the software architecture illustrated in Figure 3, STB 10 hosts various applications t 
present to the home user functionality offered by various cable services. Typical applications are a 
navigator, an interactive program guide, electronic mail and a web browser. Most of these applicatio 
client/server implementations, where STB 10 hosts the client software, and CHE 6 hosts the server 
software. Communication between client and server over the cable network is facilitated by an open 
system executed on STB 1 0, and is performed through published API's. Depending on the hardware 
platform and the operating system, those applications may be resident at STB 1 0, or can be downloa 
from servers situated at CHE 6 for execution at STB 10. 

[0038] Thus, as shown in Figure 3, software architecture and STB 10 includes an interface 31 to han 
an operating system 32, an HTML engine 34, resident applications 35, and other applications 36. Th 
operating system 32 is usually vendor-specific for the STB, and may include operating systems such 
PTV, WinCE, Micro Ware or OpenTV. HTML engine 34 provides a group of independent handlers t 
can be plugged together in conformity to known plug-in specifications so as to provide ability to har 
different types of media such as HTML, GIF, MPEG, HTTP, Java script, etc. The HTML engine 34 
to allow STB 1 0 to render HTML documents to a windows manager for display on the local televisic 
receiver. HTML documents may be retrieved from local cache, from in-band and out-of-band broad< 
carrousels, VBI streams, HTTP proxy servers located at CHE 6, or remote HTTP servers accessed b; 
STB user over the internet. In the latter case, documents retrieved from external web servers are filte 
a proxy according to predefined filtering criteria (such as surf watch), which also may convert reque 
documents into formats supported by the HTML engine 34. 

[0039] Resident applications 35 include such applications as the aforementioned navigator, interactr 
program guide, and the like. Applications 35 and 36 include a web browser, an e-mail program, and 
driver 33 for attached printer 12, as well as other applications. As described above, STB 10 has limil 
hardware resources compared to a typical personal computer or network workstation. Accordingly, t 
above-mentioned applications are limited in nature. Of particular importance, printer driver 33 is a 
stripped-down version of a conventional printer driver and therefore has limited capabilities. Printer 
33 is used primarily to send print data and commands to printer 12. Accordingly, printer driver 33 hi 
limited ability, if any, to support a graphic user interface to allow a user of STB 1 0 to interact with p 
driver 33. For example, unlike a user of a typical personal computer, a user of STB 10 is generally u 
to access a graphic user interface supported by printer driver 33 in order to perform maintenance 
commands to maintain printer 12 in a good printing condition. Printer driver 33 may be provided to 
10 by an external medium, such as a floppy disk or a CD-ROM, or through the browser application 1 
applications 36. In the alternative, printer driver 33 may be provided to STB 10 from CHE 6 via a pi 
and-play mechanism, as described in more detail below. Applications 35 and 36 also include the 
aforementioned applications from Figure 2, namely IPP server 25, CPSI spooler 26, CPSI client 29, 
STB client applications 27. 

[0040] Because of limited resources available within STB 10, print data destined for printer 12 is no 
forwarded to STB 10 in a high level device-independent print language (such as a page description 
language like PCL5, PDF, PostScript or the like) for rasterization at STB 10. Such an arrangement, > 
requires STB 10 to rasterize print data based on a higher level printer language would often overwhe 
availability of resources at STB 10. Accordingly, and because a high speed data communication link 
between CHE 6 and STB 1 0, rasterization is performed at CHE 6, and rasterized data is sent from C) 
to STB 10 for printout by printer 12. This section describes a preferred implementation for achieving 
effect. 

[0041] Figure 4 shows the overall data flow of a print job from client module 14 such as a remote m« 
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or a client application executing at CHE 6, through to its final delivery to printer 12 at the home of tl 
STB user. As shown in Figure 4, client application 1 5 executing in client module 1 4 generates a prin 
addressed to one or more printers at one or more STBs. The print job is generated in a high level pag 
description language (PDL) such as PostScript, PDF, HTML, or the like. High level printer language 
as these PDLs are preferred, since they are printer independent, thereby freeing the client applicatior 
a need for any knowledge of the configuration of the destination printer 12. The print job in PDL foi 
delivered over the aforementioned CPSI client 16 from the client module 14 out through to CHE 6 v 
is eventually accepted by CPSI spooler 20. At CPSI spooler 20, the print job is rasterized based on 
knowledge of the configuration and type of destination printer 12, which in turn is obtained by CPSI 
spooler from preferences directory 21 based on the destination printer address provided by the client 
module. The rasterized print job is delivered over the aforementioned client/server relationship betw 
CHE 6 and STB 10, where the rasterized print job is eventually accepted by CPSI spooler 26 at STB 
From there, the rasterized print job is delivered to target printer 12 for printout thereby. 

[0042] Figure 5 is a flow chart which illustrates this process in further detail. The process steps shov 
Figure 5 are stored on a computer readable medium such as an unshown memory at CHE 6 (for thos 
performed by cable head end 6) or an unshown memory at STB 10 (for those process steps executed 
top box 1 0). Briefly, according to the process steps shown in Figure 5, to print a print job received b; 
cable head end on a printer connected to a set top box that communicates with the cable head end ov 
high speed data communication network, the print job is received by the cable head end in a high le\ 
printer description language addressed to one or more such printers. Based on the address, the cable 
end obtains a software driver for the printer, the software driver corresponding to configuration and * 
the addressed printer. A logical printer is created in the cable head end (if a logical printer does not a 
exist), the logical printer corresponding to the software driver, and the logical printer is executed so ; 
rasterize the high level printer description language print job into a rasterized bit map image format, 
rasterized bit map image format is transmitted over the high speed data communication network to tl 
top box addressed in the print job. At the set top box, the set top box creates a logical printer corresp 
to its locally connected printer (if a logical printer does not already exist), with the logical printer aa 
as its input the rasterized bit map image data. The rasterized bit map image data is sent to the set top 
logical printer, which in turn routes the print job to the locally connected printer. 

[0043] In more detail, Figure 5 shows steps S501 through S515 that are performed at CHE 6, and ste 
S516 through S520 that are performed at STB 10. In step S501, cable head end 6 receives a print job 
a client application. The print job is preferably in a high level printer description language (PDL) wt 
printer independent. In addition, the print job includes one or more addresses identifying the destinai 
destinations for the print job. The addresses may be in any convenient format agreed to mutually bet 
cable head end 6 and the client applications. 

[0044] It is envisioned that the print jobs received by cable head end 6 are print jobs from merchants 
located remotely and connected to cable head end 6 via the internet. Examples of merchants and 
corresponding print jobs include a bank that prints out bank statements directly into a customer's hor 
utility companies that print out utility bills directly at a consumer's home, advertisers that printout 
advertisements and/or coupons directly at a consumer's home, newsletter/news clipping services thai 
out periodicals directly in a reader's home, and the like. It is also possible for the print job to be deln 
from a client application executing at cable head end 6, for example, a client application 22 that gene 
monthly cable guide for printout in a viewer's home, a news retrieval service which, based on autom 
searches performed in accordance with user preferences over the internet, obtains news from a variei 
internet sources, collates such news, and prints news out directly in a news reader's home, and the lil 
Multiple other arrangements are easily envisioned. What is preferable in the context of the invention 
however, is that the print job is received by CPSI spooler 20 in cable head end 6 in a printer-indepen 
format such as the aforementioned printer description languages. 

[0045] In step S502, and based on the printer addresses received with the print job, CHE 6 accesses 
preferences directory 21 so as to retrieve user profiles for the users corresponding to the printers to v 
the print job is ultimately destined. User profiles preferably include at least an identification of printi 
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configuration and type of printer 12 connected to the user's set top box. Other information may also 
included in the user preference. One such piece of information is a blocking filter, which specifies fi 
applied to the print jobs, thereby to permit a user to exclude unwanted print jobs. For example, so as 
avoid a proliferation of unwanted print jobs at his home printer, a user may specify preferences instr 
cable head end 6 to block print jobs from specific sources, or to allow print jobs only from specific 
sources. Any such preferences are applied in step S503 in which CHE 6 determines whether or not ti 
the print job. If the job is rejected, flow branches to step S504 so as to reject the job and, possibly, tc 
inform client module 14 that the job has been rejected. 

[0046] If the print job is accepted for printout, flow advances to step S506 in which the print job is 
scheduled and deposited in the subscriber's queue, and the step S507 in which the cable head end 
determines whether a print driver exists for the printer to which the print job is destined. A print driv 
might not exist for a variety of reasons. One such reason is that the cable head end does not have avg 
a software module corresponding to the printer defined in the user profile. In such a circumstance, a 
head end 6 simply accesses an internet provider of such a software driver, such as an internet site 
corresponding to the printer manufacturer. One more common situation in which a driver might not ■ 
however, is a situation in which the user profile does not contain any identification of printer configi 
or type. Such a situation is addressed in steps S509 and S510, to which CHE 6 branches in a situatio 
where a driver does not exist for failure of the user profile to specify a printer. 

[0047] Thus, in step S509, CHE 6 communicates directly (via CPSI spooler 20, CPSI client 38, and 
client/server 24 and 25) to the destination STB 10, with a request for STB 10 to provide an identifier 
of configuration and type for printer 12 connected to STB 10. STB 10 responds with the needed 
information, which is obtained by CHE 6. In step S510, CHE 6 loads the driver corresponding to the 
identification information provided from STB 10, and in addition updates the user profile in preferei 
directory 21, so that future print jobs can be performed more readily, without the need for communic 
with STB 10 for the purpose of determining printer identification. 

[0048] In any event, once a driver exists, flow advances to steps S51 1 and S512, in which CPSI spoc 
in CHE 6 determines whether a logical printer corresponding to the print driver already exists, or if c 
needs to be created. A logical printer will already exist if a prior print job has already been processec 
Using the logical printer, CPSI spooler feeds the print job in the printer-independent PDL format to i 
logical printer, such that the logical printer rasterizes the print job into a printer-specific rasterized bi 
image (step S514). It should be understood that the rasterized bit map image print job is not simply z 
bit map raster of the print job. Rather, the rasterized bit map print job is a bit-by-bit representation o: 
print job tailored specifically for the printer corresponding to the logical printer in CPSI spooler 20. 
example of printer- specific rasterization, many printers require print commands embedded in the pri 
so as to enable control over the printer. Examples of such print commands include start-of-page, adv 
down, eject-page, load-new-page, and the like. Such printer-specific commands are embedded in the 
rasterized print job. As a further example, some printers, such a bubble jet printers, print in bands, ai 
embedded commands are needed so as to define such bands. As yet a further example, some bubble 
printers that print in color require print data to be supplied out of sequence for each different color, s 
accommodate physical differences in location between printing jets for one color relative to printing 
for another color. Whatever the source of printer specificity, the rasterized bit map print job created ' 
logical printer in step S514 is printer-specific, tailored directly based on the identity of printer 
configuration and type of printer 12. 

[0049] Step S515 transmits the rasterized bit map print job to STB 10. As described above, the 
transmission to STB 10 is from CPSI spooler 20, via CPSI client 38, IPP client/server 24 and 25, to i 
server 39 and spooler 26 in STB 10. 

[0050] At the set top box, step S516 receives the rasterized bit map print job in CPSI server 39 and 
forwards it to CPSI spooler 26. If a logical printer does not already exist in CPSI spooler 26, then a 1 
printer is created based on the identity of printer type and configuration for attached printer 12 (step* 
and S519). In step S520, CPSI spooler, using the logical printer, executes the rasterized bit map prin 
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so as to send the print job to printer 12 where it is rendered into a visible printed image. 

[0051] As described previously, the purpose of the CPSI architecture is to offer facilities that will en 
applications running anywhere on the internet to print on printers attached to set top boxes. Such pri) 
is referred to as "push printing" in the sense that the remote applications push print data through the 
head end to the set top box for printout at an attached printer. 

[0052] Of course, it is possible to provide the set top box with its own printing capability, so as to er 
user to print data as desired. Such printing is referred to as "pull printing", in the sense that the user ( 
set top box pulls data for printout from sources remote from him. For example, a user may, as part o: 
browsing the internet, come across a web page of interest, and may request printout of such a web pi 
Such printout is "pull printing" and is different from "push printing" described hereafter. 

[0053] General printing goals of the architecture described above and hereinafter include the ability 
support attachment and software and driving of any supported printer, as well as the elimination of a - 
need for a user to intervene in installation of a printer beyond physical connection to the set top box. 
Because of a uniform API, software maintenance costs are reduced. In addition, by virtue of the CPS 
software architecture, printing does not interfere with other programs running on die set top box, sue 
web browsing applications or television viewing. In addition, the CPSI architecture is portable acros 
variety of platforms, and supports a variety of different operating systems, particularly those operath 
systems that maintain execution in the set top box itself. 

[0054] Push printing in particular represents a model in which print action is initiated by an entity ot 
than the set top box user. It is assumed that this entity, which actually may either be local to the cabl 
end or be an internet citizen, owns the document for which the print job is desired, or is able to refer 
Two different printing modes are contemplated: 

1 . Unicasting, which refers to a point-to-point connection in which a remote internet site sends print 
separately to each destination client; and 

2. Multicasting, which refers to a mode in which a single copy of the print data is sent to multiple 
destination points. Multicasting can also include broadcasting, in which a single copy of print data is 
to all destination points rather than to a selected subcast thereof. 

[0055] Examples of print jobs subject to push printing include merchant-initiated print jobs from ren 
internet sites. Such merchant-initiated print jobs may include constant content print jobs, such as a fl 
advertising particular items for sale. The flyer can be printed in a unicast or multicast mode, and is 
delivered in the appropriate unicast or multicast mode from the cable head end to the appropriate set 
boxes. Merchant initiated print jobs can also include variable content print jobs such as personalized 
statements like retailing, a bank statement or a utility bill. Based on a client application running at th 
merchant's server, the print job is created, and submitted to the cable head end. Again, the cable hea£ 
delivers the print job in either unicast or multicast mode, as requested by the print job to the set top t 
boxes in question. 

[0056] Generalized goals of merchant initiated printout from remote internet sites include the follow 
First, the merchant is able to submit the print job at its own internet site, by means of a client applies 
running on the merchant's CPU. The merchant is able to specify parameters for the print job, includi 
destination address and whether or not the transmission is via secured or unsecured transmission. Th 
destination address may specify unicast or multicast printing, meaning that the destination address n 
identify only a single recipient, or might represent multiple recipients or a group of recipients. The p 
job is generated in non-proprietary device independent format, by use of widely available client 
applications, or even customized print applications, that print through standardized and device indep 
format This is achieved through separation of the print submission client and the content creation to 
content creation tool is left to the merchant, whereas the print submission client is embodied in the C 
client described above. At the cable head end, resident software maintains a directory of user profile 
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preferences directory 21, the profiles including subscriber name, subscriber account number,.address 
printer model, set top box capabilities, any blocking filters, and policy data. The CPSI spooler at the 
head end discards print jobs that meet criteria specified by blocking filter data, or accepts only print 
that meet other specified criteria. A system administrator at the cable head end is able to display a pr 
queue, indicating global print jobs for all cable subscribers, or print jobs on a per user basis. Using si 
print queue, the system administrator is able to examine the status of jobs in the queue, and the statu 
corresponding printers attached to set top boxes, and is further able to delete jobs in the queue and o* 
any of user selectable print options. The cable head end spooler does not commence a print job until 
ascertained that the set top box is ready to accept print data, and that the attached printer is ready anc 
line. Preferably, the CPSI spooler in the set top box is able to commence a print operation before the 
print job has been downloaded from the cable head end, and is further able to confirm successful 
completion of print jobs. 

[0057] Figures 6 A, 6B and 6C illustrate general arrangements for unicast (point-to-point) printing ar 
multicast (one-to-many) printing. As shown in Figure 6A, unicast printing involves printout of a prii 
from a remote web server to a specifically identified printer attached to a set top box. The print job i; 
routed via the internet to the cable head end, and thence over the digital cable network to the set top 
for printout at the destination printer. Figure 6B illustrates an alternative form of unicast printing, in 
a remote web server gathers data from multiple different web sites, aggregates the data into a single 
job, and then push-prints the resulting print job to a destination printer. Of course, although the aggn 
server is illustrated as a remote web server, it is possible for an aggregation application to execute w 
the cable head end, communicate over the internet to multiple different web sites for collection of 
aggregate data, to aggregate the data at the cable head end, and then to push-print the aggregated prij 
to a destination set top box. 

[0058] Figure 6C shows multicast printing in which a remote web server generates a print job havinj 
multiple destination printers. The print job is routed to the cable head end via the internet, which the: 
routes the print job, in a multicast or broadcast configuration, over the digital cable network to multi 
different set top boxes for printout by respective printers attached thereto. 

[0059] Figures 7A and 7B are flow charts showing respective processing by the cable head end and 1 
set top box in response to a print job. Referring first to Figure 7 A, step S701 illustrates receipt by the 
head end of a print job from a remote internet source, or from an application such as 22 at the cable ) 
end. In step S702, the cable head end retrieves the user profile from directory 21 (Figure 2). Based o 
user profile, cable head end determines (in step S703) whether or not to accept or to reject the job. If 
job is rejected, flow advances to step S705 and the job is not processed further. It is possible for step 
to send information back to the upstream remote internet site, indicating that the job has been rejecte 

[0060] On the other hand, if the job has not been rejected, flow advances to step S706, in which, bas 
destination information included with the print job, the cable head end determines the destination ad 
or addresses for the print job. Steps S707 and S709 create logical printers if they are needed. That is. 
corresponding logical printer or printers do not already exist in spooler 20, the needed logical printei 
printers are created in CPSI spooler 20 (Figure 2), with a separate logical printer being created for eg 
different printer needed to accomplish the unicast or multicast printing. That is, in a unicast mode, si 
only a single printer is involved, then only a single logical printer corresponding to the printer in que 
is created. On the other hand, in a multicast or broadcast mode, multiple users and multiple printers \ 
destination for the print job. It is possible, however, for several of the multiple users to employ the e 
same printer and printer configuration. As a consequence, although it is likely that multiple logical p 
are created in the CPSI spooler at the cable head end, it is equally likely that a single logical printer ' 
able to support several users because each of the several users will have exactly the same printer typ 
configuration. 

[0061] The print job is thereafter scheduled and deposited into the user's queue (step S710), for rend 
by the logical printers (or spooled for subsequent rendering just prior to delivery to the STB). It is p< 
to render the print jobs into a bit map rasterized format, as discussed above in connection with Figur 
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but this is not ordinarily necessary. Rather, all that is necessary is for the logical printers to process t 
print job for subsequent use by the set top boxes. 

[0062] In step S71 1 , the print job from each logical printer is unicast or broadcast to the destination 
address or addresses. Thereafter, in step S712, the cable head end builds a notification server so as tc 
notification of printout from each of the set top boxes to which print data has been transmitted. 

[0063] Figure 7B illustrates process steps performed by the set top box in response to receipt of a pri 
transmitted from the cable head end over the digital cable network. Thus, in response to receipt of a 
job (step S720), the set top box executes the print job (step S721) so as to print the print job on its at 
printer. It is possible for the set top box to utilize the CPSI spooler arrangement discussed above in 
connection with Figure 5, but this is not mandatory. Rather, according to this aspect of the invention 
only necessary for the set top box to receive the print job and to cause its attached printer to print it. 

- [0064] In step S 722, the set top box builds a notification client for communication with the correspo 
confirmation server built at the cable head end in connection with step S712. The notification client 
set top box then communicates with the notification server at the cable head end (step S723) so as to 
the cable head end of ongoing print status. In particular, the notification client at the set top box notL 
cable head end as each sheet of the print job is commenced, as each sheet is concluded, and as the pi 
is concluded. In addition, the notification client permits interaction from the user at the set top box, 
whereby the user at the set top box can modify his print queue by cancelling jobs or advancing jobs ■ 
sequence from the queue. 

[0065] At the cable head end, and based on information received from the notification client at the s< 
box, the cable head end can distribute print status information as appropriate. For example, it is poss 
for the cable head end to transmit print status back to the originating merchant at the remote internet 
so as to permit the merchant to confirm that the print job has been successfully completed. Alternatr 
or in addition, it is possible for the cable head end to utilize the print status information so as to mon 
maintain and manage print queues for each and every one of the set top boxes connected to the digits 
cable network. 

[0066] Figure 8 illustrates the relationship of the notification client created in the set top box and the 
notification server created in the cable head end. In Figure 8, the same reference numerals as those u 
Figure 2 are utilized whenever the functions are the same. What is shown further in Figure 8 is notif 
client 40 created by set top box 10, for monitor of the status of the print job being spooled to printer 
CPSI spooler 26. Notification client 40 transmits printer status information back to notification serve 
CHE 6 for use by CPSI spooler 20 to monitor and manage print queues, and to provide notification 
information of successful printout back to client modules 14. Notification client 40 and notification ; 
41 communicate over the digital cable network 42, using the same physical wire as that used by IPP 
and server 24 and 25. 

[0067] By virtue of the foregoing arrangement, push printing from remote internet sites is facilitated 
printers connected to set top boxes that are fed data from a cable head end and via a digital cable net 
The push printing can be unicast or multicast In addition, notification of print status is provided froi 
set top box back to the cable head end, thereby permitting confirmation of printout to the remote inte 
merchant, or maintenance and management of print queues from the cable head end. 

[0068] The configurations described above for the present invention are provided to allow printing f 
client module 14 to STB 1 0 via CHE 6, wherein the print data is formatted for printing on printer 12 
at CHE 6 by CPSI spooler 20 or at the client application 15 of client module 14. In those configurati 
the print data is generally provided to STB 1 0 in a rasterized format required for printing directly to 
12 without the need for utilizing printer driver 33 in STB 10. The utilization of printer driver 33 in S 
is necessary, however, when a user of STB 10 wishes to print locally, such as when printing a web p 
that the user is viewing on the television to which STB 10 is attached. Printer driver 33 in STB 10 is 
necessary in instances when print data is provided from CHE 6 to STB 10 in a device-independent f< 
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In such situations, and in others not discussed herein, the use of printer driver 33 in STB 10 is requir 

[0069] Depending on the capabilities of STB 10, printer driver 33 could be loaded in a variety of wa 
example, if the set top box has sufficient memory capacity, a number of printer drivers could be pre- 
into the memory of STB 10 for several different printers. In the alternative, STB 10 may allow a floi 
disk drive or CDROM, or the like, to be interfaced to STB 10 such that printer driver 33 could be ao 
from a floppy disk or CDROM. As discussed above, the limited hardware resources of STB 1 0 limit 
functional capabilities of printer driver 33. Accordingly, printer driver 33 has a limited ability, if an> 
support a graphic user interface to allow a user of STB 10 to interact with printer driver 33. As previ 
mentioned, printer driver 33 generally does not support a graphic user interface in order to allow a u 
STB 10 to instruct printer 12 to perform maintenance functions for maintaining printer 12 in a good 
printing condition. Printer driver 33 may be provided to STB 10 by an external medium, such as a ft 
disk or a CD-ROM, or through the browser application from applications 36. In the alternative, print 
driver 33 may be provided to STB 10 from CHE 6 via a plug-and-play mechanism, as described in n 
detail below. 



[0070] In the set top box environment of the present invention, it is appreciated that a user may prefi 
utilize the digital cable network in order to obtain and load a printer driver. Therefore, the present 
invention provides a manner in which to provide a remote plug-and-play service whereby CHE 6 loc 
and provides an appropriate printer driver to STB 10 upon request by STB 10, thereby supporting th 
attachment of a local printer to STB 10. 

[0071] This feature of the present invention is described in Figure 9, which depicts a sequence of ste 
accomplishing a preferred embodiment of the remote plug-and-play feature for supporting a local pr 
attached to STB 10. In step S901, the subscriber plugs printer 12 into STB 10 via the interface provi. 
STB 10 for printers. This interface may comprise a universal serial bus (USB), an RS-232 interface, 
other printer connection. Next, in step S902, STB 10 determines that a new printer has been plugged 
that STB does not have a printer driver corresponding to the new printer. This detection is achieved 
hardware interface 31 and operating system 32 of STB 10. Client application 27 of STB 10 obtains z 
indication from operating system 32 that a printer driver is needed for printer 12. STB client applicai 
then sends a request to CHE 6 to obtain a printer driver that corresponds to printer 12. The request is 
from STB 1 0 to CHE 6 via the digital cable network, but not necessarily through the IPP protocol, b- 
print data is not involved in this transaction. Therefore, it can be appreciated that any of the underlyi 
transport protocols such as TCP/IP, may be utilized to send the request from STB client application ' 
STB 10 to CHE application 22 in CHE 6 (step S903). 

[0072] It should be noted that the request for printer driver from STB client application 27 preferabh 
includes the information necessary to identify printer 12, such as the manufacturer and model of prir 
Next, in step S904, CHE application 22 receives the request for printer driver from STB 10. CHE 
application 22 then accesses preferences directory 21 to obtain hardware and operating system infon 
which describes STB 10 (step S905). This information is necessary to determine which type of print 
driver should be obtained and sent to STB 10. For instance, the set top box may comprise one of sev 
currently available set top boxes, such as the Explorer 2000 by Scientific Atlanta, the DCT 5000+ bj 
General Instrument, and the Streammaster by Motorola In addition, the appropriate printer driver m 
correspond to the operating system implemented in the set top box. For instance, the Explorer 2000 1 
the Power TV operating system, the DCT 5000+ utilizes the WinCE operating system, and Streamm 
utilizes either the Micro Ware or the Open TV operating system. 

[0073] In step S906, CHE application 22 obtains a printer driver that is appropriate for the manufact 
and model of printer 12 and for the hardware type and operating system of STB 10. CHE applicatior 
may obtain this printer driver from one of many sources. For example, the needed printer driver may 
already be stored in a memory of CHE 6 and accessible via preferences directory 21 for another sub' 
on the digital cable network. In the alternative, CHE 6 may have several printer drivers available in { 
memory device such as a hard drive, CDROM, or the like. In another alternative, CHE application 2 
utilize internet proxy 5 to access world wide web 4 so as to obtain the necessary printer driver for SI 
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such as from the printer manufacturer's web site. Once the appropriate printer driver is found by CH 
application 22, CHE application 22 then sends the printer driver to STB 1 0 via the digital cable net\* 
(step S907). As mentioned previously, any of the available transport protocols for communication b( 
CHE 6 and STB 10 may be utilized to download the printer driver from CHE 6 to STB 10. Once ST. 
receives the printer driver, STB 10 loads the printer driver in local memory for subsequent use and 
registers the printer driver with operating system 32 of STB 10 for future reference (step S908). 

[0074] In step S909, CHE 6 obtains another printer driver for use by CHE 6 to send print data to ST] 
CHE 6 determines which printer driver to obtain for its own use based upon the information describi 
printer 12 provided by STB 10 and based upon the type of hardware and operating system which coi 
CHE 6. As described above, CHE 6 may obtain the printer driver from any one of several resources, 
as world wide web 4. CHE application 22 updates preferences directory 21 so as to record the new p 
driver that corresponds to printer 12 for use by CHE 6 (step S910). Flow then passes to return in stei 
In this manner, CHE 6 maintains a printer driver which corresponds to printer 12 so that CHE 6 may 
render print data appropriately the next time print data is provided from CHE 6 to STB 1 0 for printir 
printer 12. In addition, this feature of the present invention also provides an easy and transparent plu 
play mechanism for the user of STB 10 to connect and utilize printer 12 to STB 10. 

[0075] Figure 10 is a block diagram for explaining the printer maintenance scheme of the present 
invention. As seen in Figure 10, cable head end (CHE) 6 and set-top box (STB) 10 are provided as 
previously depicted in Figure 2. Printer 12 is attached to STB 10. Server 50 resides in CHE 6 and is 
utilized to access printer configuration files, construct HTTP-based web pages, and send appropriate 
printer commands according to the present invention. In this regard, printer configuration files 55, pi 
maintenance function resource files 56, and printer maintenance function command files 57 are also 
provided in CHE 6. Printer configuration files 55 are a plurality of conventional printer configuration 
wherein each file corresponds to a particular type of printer. Such printer configuration files are diff( 
from conventional configuration files in that they have an extension appended to them to contain pri: 
maintenance information to support the printer maintenance scheme of the present invention. This 
extension and corresponding data are discussed in more detail with respect to Figure 1 1 below. Print 
maintenance function resource files 56 contain image data for placing an image into an HTTP-based 
such as an icon, text or a small picture. Printer maintenance function command files 57 contain a plu 
of command files each of which corresponds to a different type of printer. Each printer maintenance 
function command file contains a set of command instructions to be executed by the corresponding t 
accomplish a particular printer maintenance function, 

[0076] Preferences directory 21 was discussed previously in Figure 2, and is used to cross-correlate ; 
particular set-top box in the digital cable network environment with the corresponding printer attach 
that particular set-top box. For example, preferences directory 21 indicates that STB 10 has attached 
printer 12. Accordingly, server 50 utilizes preference directory 21 to identify the type of printer whi( 
attached to a particular set-top box. CGI module 51 is utilized by server 50 to construct an HTTP-ba 
web page for supporting the printer maintenance scheme of the present invention. HTTP server 53 is 
conventional server utilized to accommodate the HTTP protocol. In a similar fashion, TCP/IP client 
conventional client used to support communication via the TCP/IP protocol. It can be appreciated th 
protocols other than TCP/IP may also be used for communication between CHE 6 and STB 10, such 
UDP and the like. 

[0077] Correspondingly, STB 10 has HTTP client 63 and TCP/IP server 64 to support the HTTP anc 
TCP/IP protocols, respectively. In addition, STB 10 has browser 65 and printer driver 33 which resi< 
applications 36 of STB 10. As can be seen in Figure 10, browser 65 is provided to allow a user of ST 
to access web pages provided to STB 1 0 via CHE 6. Printer driver 33 is a stripped-down, limited pri 
driver for supporting printer 12 for printing print jobs initiated by a user of STB 10. As discussed 
previously, printer driver 33 is unable to provide a graphic user interface for supporting user-initiatei 
printer maintenance functions. For this reason, the network-centric printer maintenance scheme of tt 
present invention is provided to allow a user of STB 10, or another network user such as a network 
administrator, to initiate printer maintenance functions of printer 12. 
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[0078] The arrangement depicted in Figure 10 therefore allows a user of STB 10 to access a general 
level web page and select printer maintenance in order to perform printer maintenance on printer 12. 
printer maintenance request is sent in response to the user's selection to CHE 6 via HTTP client 63 a 
HTTP server 53. Server 50 then receives the printer maintenance function request from STB 10 and 
one of printer configuration files 55 which corresponds to printer 12. Server 50 utilizes preference 
directory 21 and information contained in the printer maintenance request to select the appropriate p 
configuration file which corresponds to printer 12. Once the appropriate printer configuration file is 
selected, server 50 utilizes CGI module 5 1 to build a web page incorporating printer maintenance 
command information, and other related information, from the appropriate printer configuration file, 
constructed web page is then sent from server 50 to STB 10 via HTTP server 53 and HTTP client 63 

[0079] Then, the user of STP 10 selects one of the printer maintenance functions displayed on the pr 
maintenance web page sent from server 50. Server 50 then runs a CGI script based on the appropriat 
of printer maintenance function command files 57. Accordingly, an appropriate printer maintenance 
command is sent from server 50 to STB 10 via TCP/IP client 54 and TCP/IP server 64 in correlation 
selected printer maintenance function by the user of STB 10. STB 10 then sends the received printer 
maintenance function command directly to printer 12, upon which printer 12 executes the printer 
maintenance function corresponding to the printer maintenance command. 

[0080] In addition, in the case in which the network device of the embodiment is a mobile device u» 
non-PC environment, such as cellular phones, and the printer applies to a system that conducts print 
from the internet, it is possible to instruct printer maintenance from such mobile devices, realizing 
increased ease-of-use for users. 

[0081] Figure 1 1 provides a detailed view of one of printer configuration files 55. In particular, prinl 
configuration file 70 is depicted in Figure 1 1 for explaining the contents of each of printer configura 
files 55. As can be seen in Figure 11, printer configuration file 70 includes standard printer configun 
file data 71 to reflect that printer configuration file 70 is based on a standard printer configuration fil 
as a ".ppd" file, with the exception that it includes an extension to contain printer maintenance infon 
to support the printer maintenance scheme of the present invention. Other standard printer configura 
files can also be used with the present invention, provided that they include a similar extension confe 
printer maintenance information. Accordingly, configuration file extension 72 is also provided in pri 
configuration file 70 to contain the printer maintenance information. As can be seen in Figure 1 1, 
configuration file extension 72 contains a plurality of printer maintenance function data sets, each of 
corresponds to a separate printer maintenance function supported by the printer corresponding to pri 
configuration file 70. Accordingly, printer maintenance function data sets 73, 74, 75 and 76 are prov 
configuration file extension 72 to correspond to each of the printer maintenance functions. In each o: 
printer maintenance function data sets 73 to 76, a plurality of data entries are provided which are reli 
the printer maintenance function corresponding to the particular maintenance function data set In 
particular, printer maintenance function name 80, printer maintenance function description 81, print( 
maintenance function resource 82, printer maintenance function resource 82, printer maintenance fui 
command parameter 83, and printer maintenance function command parameter indicator 84 are prov 
each of the printer maintenance function data sets 73 to 76. 

[0082] Printer maintenance function name 80 provides a name corresponding to the printer maintens 
function of the particular printer maintenance function data set. For example, printer maintenance fu 
name 80 might represent the printer maintenance function "clean heads". Accordingly, printer maint 
function description 81 contains a text description of the printer maintenance function represented 
particular printer maintenance function data set. Printer maintenance function resource 82 is a file ne 
represent one of printer maintenance function resource files 56. Each of printer maintenance functioj 
resource files 56 contains image data for representing an icon, text or an image to be placed into an I 
based web page corresponding to printer configuration file 70 according to the present invention. Pri 
maintenance function command parameter 83 can either represent a command which is used by a 
corresponding printer, such as printer 12, to carry out the printer maintenance function represented b 
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particular printer maintenance function data set, or can represent one of printer maintenance functioi 
command files 57. As previously mentioned, each of printer maintenance function command files 51 
contains a series of commands necessary to perform a particular printer maintenance function. Printe 
maintenance function parameter indicator 84 is used to inform server 50 whether printer maintenanc 
function command parameter 83 represents a command or represents one of printer maintenance fun 
command files 57. In this manner, printer maintenance function parameter indicator 84 can be set to 
two values in order to reflect this indication. Therefore, configuration file extension 72 provides date 
corresponding to each of the printer maintenance functions supported by the printer to which printer 
configuration file 70 corresponds. 

[0083] Figures 12 and 13 are examples of HTTP-based web pages which are generated by server 50. 
using CPI module 51, according to the present invention. Figure 12 represents generic top-level broe 
printing services web page 87 which a user of STB 10 can select via browser 65. In this regard, web 
87 is provided from server 50 via HTTP server 53 and HTTP client 63 to STB 10. If the user of STB 
- wants to perform printer maintenance, the user simply selects printer maintenance icon 86 on web p* 
Figure 13 is an example of HTTP-based web page 88 which is generated by server 50 based on an 
appropriate one of printer configuration files 55 in response to the selection of printer maintenance i« 
Server 50 then sends printer maintenance web page 88 to STB 10. As seen in Figure 13, CGI moduli 
has extracted appropriate printer maintenance information from configuration file extension 72 of pr 
configuration file 70 and represented the information in printer maintenance web page 88. For exam 
web page 88 contains printer maintenance function links 91 to 95 corresponding to printer maintenai 
information contained in each of the printer maintenance function data sets of configuration file exte 
72. Accordingly, clean print head link 91, deep clean link 92, print test page link 93, print nozzle chc 
and clean rollers link 95 are provided on web page 88 along with corresponding descriptions. This 
information was taken directly from printer maintenance function name 80, printer maintenance fun< 
description 81, and printer maintenance function resource 82 of each of the printer maintenance func 
data sets in configuration file extension 72 of one of printer configuration file sets 55. 

[0084] It can be appreciated that the present invention supports the situation in which the server (CH 
obtains the printer's present status from the STB to answer user demands such as "confirm the presei 
printer status". From the printer status, an instruction display for required processes such as "head cl« 
required" or "change medium to glossy paper according to printer job to be conducted" is generated 
HTML. This is then sent to the STB and displayed on TV (browser). By doing so, the user only neec 
judge the presently required processes for the printer, thereby providing a user-friendly user interfao 
non-PC users. 

[0085] Figure 14 is a flowchart for explaining the operation of the printer maintenance function sche 
according to the present invention. First, the user of STB 10 accesses top-level printer maintenance ^ 
page 87 via browser 65 from server 50. The user requests printer maintenance by selecting printer 
maintenance icon 86 on web page 87 (step S1401). In step S1402, a printer maintenance request is s< 
response to the user's selection to server from STB 10 via HTTP client 63 and HTTP server 53. Serv 
then selects an appropriate one of server configuration files 55 in response to the printer maintenanc* 
request (step S1403). Server 50 makes the selection based upon information contained in the printer 
maintenance request which identifies STB 10, and also based upon information in preferences direct 
which provides information regarding the type of printer, such as printer 12, which is attached to ST 
Server 50 thereby selects a printer configuration file, such as printer configuration file 70, which 
corresponds to printer 12. Next, in step S1404, server 50 creates an HTTP-based web page by utilizL 
CGI module 51 in conjunction with information contained in configuration file extension 72 of print 
configuration file 70. In particular, printer maintenance function links are provided in web page 88 v 
correspond to printer maintenance file data sets 73 to 76. Server 50 then sends the generated HTTP-1 
web page containing the printer maintenance function links 91 to 95 to STB 1 0 via HTTP server 53 : 
HTTP client 63. 

[0086] The user of STB 1 0 then views the generated web page 88 via browser 65 and selects one of 
printer maintenance functions displayed on the web page (step SI 406). In response to the selection t 
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user of STB 10, server 50 identifies the appropriate printer maintenance function data set, such as pr 
maintenance file data set 73, corresponding to the selected printer maintenance function. Server 50 1 
interrogates printer maintenance function parameter indicator 84 to determine whether printer mainti 
function command parameter 83 is a command or is a name of one of printer maintenance function 
command files 57. If printer maintenance function command parameter 83 is indicated as being a 
command, the command is sent directly from server 50 to STB 10 via TCP/IP client 54 and TCP/IP 
64 (step SI 407). If printer maintenance function command parameter 83 is indicated as being one of 
printer maintenance function command files 57, server 50 opens the corresponding one of printer 
maintenance function command files 57 and executes the commands therein via a CGI script and sei 
corresponding commands to STB 10 via TCP/IP client 54 and TCP/IP server 64 (step SI 407). 

[0087] In step SI 408, STB 10 receives the printer maintenance function commands from server 50 a 
passes them on to printer 12 in order to perform the corresponding printer maintenance function whi 
selected by the user of STB 10. Flow then passes to return in step SI 409. 

[0088] In this manner, a printer maintenance scheme is provided according to the present invention i 
order to allow a user of STB 10 to access printer maintenance functions for maintaining printer 12 ir 
good printing condition even though printer driver 33 in STB 10 does not provide a graphic user inte 
to support such printer maintenance functions. 

[0089] It is emphasized that several changes and modifications may be applied to the above-describe 
embodiments, without departing from the teaching of the invention. It is intended that all matter con 
in the present disclosure, or shown in the accompanying drawings, shall be interpreted as illustrative 
than limiting. In particular, it is to be understood that any combination of the foregoing embodiment 
be utilized, so that the specifics of any one embodiment may be combined with any of the other or s< 
other embodiments. 

[0090] The invention has been described with particular illustrative embodiments. It is to be underst* 
that the invention is not limited to the above-described embodiments and that various changes and 
modifications may be made by those of ordinary skill in the art without departing from the spirit and 
of the invention. 
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1 . A method for supporting printer maintenance in a network environment having a server, at least o 
network device and a printer, the server containing a plurality of printer configuration files, said met 
comprising the steps of: 

accessing one of the printer configuration files which corresponds to the printer, the configuration fr 
including a plurality of printer maintenance function names and a plurality of printer maintenance 
commands corresponding to the printer maintenance function names; 

generating an HTML-based page corresponding to the printer, the HTML-based page containing eac 
the printer maintenance function names from the accessed printer configuration file; and 
sending the HTML-based page to the network device, 

wherein, upon selection in the network device of one of the printer maintenance function names in tl 
HTML-based page, the server sends to the printer the printer maintenance command which correspo 
the selected printer maintenance function name. 

2. A method according to Claim 1, further including the step of receiving a printer maintenance requ 
from the network device, the printer maintenance request containing a reference to the printer. 
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3. A method according to Claim 2, wherein the accessing step is performed in response to receipt of 
printer maintenance request 

4. A method according to Claim 1 , wherein each of the printer configuration files has a standardized 
format. 

5. A method according to Claim 4, wherein the standardized data format is an industry standard forn 

6. A method according to Claim 4, wherein the standardized data format includes an industry standa 
format and an extension to the industry standard format 

7. A method according to Claim 1 , wherein each of the printer configuration files includes a plurality 
printer maintenance function data sets, wherein each printer maintenance function data set includes j 
printer maintenance function name, a printer maintenance function description, a printer maintenanc 
function resource and a printer maintenance function command parameter. 

8. A method according to Claim 7, wherein the printer maintenance function resource is a file contai 
image data for incorporation into the HTML-based page. 

9. A method according to Claim 8, wherein the image data in the file represents the printer maintena 
function name corresponding to the printer maintenance function resource. 

10. A method according to Claim 7, wherein the printer maintenance function command parameter i 
printer maintenance function command which is identified by the printer maintenance function name 
corresponding to the printer maintenance function command parameter. 

1 1 . A method according to Claim 7, wherein the printer maintenance function command parameter 
represents a command file containing a printer maintenance function command which is identified b 
printer maintenance function name corresponding to the printer maintenance function command pan 

12. A method according to Claim 7, further including a command parameter indicator which, when s 
first value, indicates that the printer maintenance function command parameter is a printer maintenaj 
function command and, when set to a second value, indicates that the printer maintenance function 
command parameter represents a command file containing a printer maintenance function command 

13. A method according to Claim 1, wherein the interface module is a standardized software module 
building an HTML-based page. 

14. A method according to Claim 13, wherein the interface module is provided by the operating syst 
the server. 

15. A method according to Claim 1, wherein the interface module is a common gateway interface m« 

16. A method according to Claim 1, wherein the selection by the network device of one of the printe 
maintenance function names is performed by a user of the network device. 

17. A method according to Claim 1, wherein the user of the network device selects one of the printei 
maintenance function names by using a pointing device connected to the network device. 

1 8. A method according to Claim 1 , wherein the method is performed in the server. 

19. A method according to Claim 1, wherein the network environment is a digital cable network. 

20. A method according to Claim 1 9, wherein the network device is a set top box. 
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2 1 . A method according to Claim 1 9, wherein the method is performed in the server which is locatec 
cable head end of the digital cable network. 

22. A method according to Claim 1 , wherein the server executes a script to send the printer maintenE 
command to the printer. 

23. A method according to Claim 22, wherein the script is a common gateway interface script. 

24. A method for supporting printer maintenance in a network environment having a server, a plural 
network devices, and a printer connected to one of the plurality of network devices, the server contai 
plurality of printer configuration files, said method comprising the steps of: 

receiving a printer maintenance request from one of the network devices, the printer maintenance rei 
containing a reference to the printer; 

accessing one of the printer configuration files which corresponds to the printer, the printer configur 
files having a standardized data format and including a plurality of printer maintenance function date 
each of which includes a printer maintenance function name, a printer maintenance function descripi 
printer maintenance function resource and a printer maintenance function command parameter; 
generating, by use of an interface module in the server, an HTML-based page corresponding to the p 
the HTML-based page containing for each printer maintenance function data set the corresponding j 
maintenance function name, the printer maintenance function description, and the printer maintenam 
function resource; and 

sending the HTML-based page to the network device that sent the printer maintenance request, 
wherein, upon selection by the network device of one of the printer maintenance function names in t 
HTML-based page, the server sends to the printer a printer maintenance function command which is 
derived from the printer maintenance function command parameter corresponding to the selected pri 
maintenance function name. 

25. A network server for supporting printer maintenance in a network environment having at least oi 
network device and a printer, the server containing a plurality of printer configuration files, comprisi 

a program memory for storing process steps executable to perform a method according to any of Cla 
to 24; and 

a processor for executing the process steps stored in said program memory. 

26. Computer-executable process steps stored on a computer readable medium, said computer-execu 
process steps to support printer maintenance in a network environment having a server, at least one 
network device and a printer, the server containing a plurality of printer configuration files, said con 
executable process steps comprising process steps executable to perform a method according to any 
Claims 1 to 24. 

27. A computer-readable medium which stores computer-executable process steps, the computer- 
executable process steps to support printer maintenance in a network environment having a server, a 
one network device and a printer, the server containing a plurality of printer configuration files, said 
computer-executable process steps comprising process steps executable to perform a method accord: 
any of Claims 1 to 24. 

28. A control method in a network device which supports printer maintenance in a network environr 
consisting of a server having a plurality of printer configuration files containing a plurality of printei 
maintenance function names and a plurality of printer maintenance commands for said printer maint 
names, comprising the steps of: 

receiving from said server, a printer maintenance page generated by accessing to the printer configui 
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file of a printer on which said server utilizes printer maintenance, said printer maintenance page con* 
a plurality of printer maintenance function names; and 

interpreting printer maintenance function names that are selected through a display interface based o 
received printer maintenance page, and sending to said server, via the network environment, the sele 
printer maintenance function name, so as to conduct printer maintenance complying with said printe 
maintenance function name. 



29. The control method according to Claim 28, wherein said printer maintenance page is described ii 
HTML. 

30. The control method according to Claim 28, further comprising a step for informing said server o: 
identification information of the printer connected to said network device, said server accessing the 
suitable printer configuration file based on the informed printer identification information. 



31. The control method according to Claim 28, further comprising a maintenance step which receive 
printer maintenance command from said server and sends the received printer maintenance comman 
the printer. 

32. A network device which supports printer maintenance in a network environment consisting of a ; 
having a plurality of printer configuration files containing a plurality of printer maintenance functior 
names and a plurality of printer maintenance commands for said printer maintenance names, the net 
device comprising: 

a program memory for storing process steps executable to perform a method according to any of Cla 
to 31; and 

a processor for executing the process steps stored in said program memory. 

33. Computer-executable process steps stored on a computer readable medium, said computer-execu 
process steps to control a network device which supports printer maintenance in a network environir 
consisting of a server having a plurality of printer configuration files containing a plurality of printei 
maintenance function names and a plurality of printer maintenance commands for said printer maint 
names, said computer-executable process steps comprising process steps executable to perform a me 
according to any of Claims 28 to 3 1 . 

34. A computer-readable medium which stores computer-executable process steps, the computer- 
executable process steps to control a network device which supports printer maintenance in a netwoi 
environment consisting of a server having a plurality of printer configuration files containing a plura 
printer maintenance function names and a plurality of printer maintenance commands for said printe 
maintenance names, said computer-executable process steps comprising process steps executable to 
perform a method according to any of Claims 28 to 3 1 . 

35. A computer program including machine readable instructions for carrying out a method accordir 
any one of claims 1 to 24 and 28 to 31. 
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T<(TX'hr>X. 

tmny^jL-^mfsimya^xxmtiK awBsui 

tT^^T-n-t^xg^-t-OC: i: ^mSfc-tS 3 yta 

t y >- * s^k*^* astor 'J y 9 fi^f 3 v y H * 

-S-trit&OT y y * 3 >-7 -f 3f j. U— v- a > 7 r 4 rt'Sr 
#-r-5>-f-/^*r*-r-&^- y h7- ^awsfcfcwcry y 

9<r>* yr-f-yxz-rx-b-rz b r ?-9mM<om 
m^mx-h^x. 

^<?37*y ^^3>7 -f al/- ^ 3 y7 r-f yHcr^-t 

xst. 

Sftlx^fv:Bfri27-y y ^«g : '<.->'*fc^< -f -< xr v 

■i 4 y?7 jL-x£ftLxm.ViLfi:70 y?W5m&& 

^miL. mzy'vy?& : $m&2,t,zmtfi:y' t jy?& 
^zzmi-zfMz, mmsiLtztmyv y?m<i& 
Bote* y h v- 9w%kft lx wmv--'^m& 

in^m2 9 ] iweT-y v^a^-^htmlt- 
msztizztzimb -r h m$a%. 2 8 izmm^um-n 
m. 

mim3 0 1 mne^y h v-rmwizmmztitiT 
y y?cvmsm%i£mmy--'<i,z%it,it&xn$: za>iz 
**, mBv-'W. %imt>ztifz7vy?mimm 

-i mzt 9 -fex-r h z t znm t -rzm&m 2 & tiea 

[1**^3 1 } ^et-A>^7'J y?«?3?yK 

SrSftlXO, SttlX^3tBaie7-y V^^3v>-H$rB5 

iery tjMSffi^xss: ? 4. iz&ttz t zimt-? 
&m%m2 Qkzim^mnm. 

7 y v ^ S^fcrifr h Wb.<r>7 U > ^ 3 v y H £ 
^■tr«atf07' y > ^ 3 y 7 -f a 3 > 7 r 
^-f A«r-irtf*-y NV-7^t3t3V>T7*y 

oj< yft yx $r-^- h-r & 4- y h v- ^ SST-J) -> 

«*«2 8^3 1 wrtifr i mzimttrnzmft 
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-x - 9 m^^imru^TMx^h •? x % 

H*B2 8^S3 lcov^fL^lWclBK^^SrUfT 
f & n v b a- * ^TSJigT-a^xxS # 

ry y^«^«^wsas:cory^^^3^yKSr 

/A*£-£tf**y h V — ?^*tfcfcivc:7*y y;? 
^y^yx£^7tf~h^-£*>y hy-^SB^SJffll 

n y t^- ? nfi^tgr d^xisj ie« Lfc =j y 

b° jl - * «T!ltX x -f T T* o T . 
9m ^ffi%y m n*xiMi:iZtjZ k tftW.k'th 3 y b 
[000 1] 

(C*«y bV—fZifrLXyV >9^>7 J^jLls—isB 

[ooo2] mmzx&m&fr 

r Software Architecture for Cable Television Home 
Printing (t-^fl/ty 3 yW-A7'JVf >fV 

tH&MO 9/3 5 7 4 3 1^\ fciV I" Internet-Based 
Push PrintingOver Cable Network ( 2r— ://M^y h7 
-?tz£Z>>( >9—*v b^-XCOT y>-j.EpJSI) J t 
^3^^c0*ffl#fraJS^0 9/3 5 74 3 3-^{i. # 

{Etc i o T *qH«e»fc:«^ii i£ ft & . 

[00 03] 

[Wkcntmrt — «W3r* >y h7~; • ^-xct)^xt- 

J:^7b7-; ■ JL— If^itSratT^y h^ — ? 
jj.— 9^ y^OlKOyCKDnybo. 



h7-^ • JL— *>y h7-? • jL-lfsWie 

y^rt^to-^/uKaatTv^ry a£ 

^TT&o dcOi^tC. **y hV-^r^^if. 7-Hr 

u-b^y^- 77'j ir-^a y^trorry^--^3 

y*^co>f x-iS£ti \*m&<7>Q*m £ ibWrf h k*\z 
ti. EpWJLfev^ryy^^-y b7-? ■ JL-If<7)r7y 

-7y*V>9V$>&cr>fiHzmht>-f. mm^h^r-9 
ifi. *vh7~? ^—^<7)a>V^—9ftcr>y*Vy9 

H5>f^^iiLT. sa-rsryy^i-cwiffl-rsfeft 

[0004] fijfi. «§Rtf>* y b • ^L-if*^tt 

?ti<?>* y ■ :*-if{2S£&S*f*£*>y hv 

£fWf"£*-y h7-^ ■ -by h y ?8»*<7M y/'J 
^yf^3^mti^ ft ?4i?9)V5-- 
r;M-/h7-^li, by h • b y7 • if^/9^ ( ST 
B ) A • ^--Tfcx-r y^^-^fl/ 

LT*7h7»^ ■ .X— lffcr>f >9^^y h^V^T^b 

x^r^ffilco^-b'xtiS«LTV^ # «rcoJ:3^^ 
Tii. STBA>\ ^>7h7^ ■ a-f^fl/t'y 3 y 
IzmmZtl. *t>lZ. ^4it9)V^-7}\<- ^7b7- 
^Oir-y/l^ ^7H • xy K (CHE) izmwtZti 

■9"— b'X. ^( y^7 bT^tx • f-h'^i W 
<7>te<0-9--K;\ o — r-r ■ ^-bxSr^LT. x^^^ 

/l^r-y*7P- hV-^^JaALTV^^-y h7-^ 

■ OL~f<7)STB£. CHEW-A'i^BtfSIW 

-9 - ^.-ifli. *r—-f}V- ^ v F • xyptfcst- 
v^^co-r-^^ ^-y'7r>f;H:7^bX 

*-y Y±&%±Z±tc1SLmzfoZ>yT4MZT9*L 
[0005] T4 i?9!l>*r—7)l> - ^>»y h7-^^- 

■ ^l— ^sTBtSfRSjhJtry^fc:^ ^-^ep 

XfA^\ ^Software Architecture for Cable Televi 
sion Home Printingj t Ud^^ffl^frffiS^O 9 
/3 57431f, r Internet-Based Push Prin 

ting Over Cable Network j k v^^&^^0*ffl#f|PiliS 
*0 9/3 5 74 3 3#(cEtt5*LTV^. ^ix^coai 

wmr-9 £ st Bizmmztifzy-vy 9 X- ©©j-r s ^ 

MZ^ CHE^A>^- A • jl— 1f<y}STB£i££di:A* 
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£HU CHEJi, ^?-^7MWiW 
®mVimzm-fz t y ■ o--*f<r>7 

V^HRWSrfi^iciJi. BJJBK-y HO? y— — 

y X/P#]E L < mm L X v> 5 Z t £ 5ia>tf> & J XiV+ x 
•y?<0|fe&&. a-7C0^y-->-^t'A^itLS. * 
•y h7-^ ■ JL- -ftf^-V1-)Va>\Z3.— 7ZitLX 
*-y h r 7-7V-.><tZT7-tZ.-r?>mmco*»/h'7-7 
m&X-l±. *-y Y7—7 ■ jl—TAK *y YV-7 ■ jl 

— tf<ory y-9<n7v y? k^/W-tm?— v-th7*7 

7 4 »/7 ■ jl— fjy?7 x — XZ-frLX. ZW'Jy 

■t^-f&zktfX'Zh. mtn. *y YV—7 ■ jl— <f 

VyflZttfc-t&TJ ?y£7V ;7L. <X^T. TV 

y?Y74> y y-7%^ <yY ^osunS-TM?— 

V U *y h«7— 7 • JL— «f**. ffiVNffi&T'V yfQk 
^mffilZZtl?iztt&-tZ^<r>i><Da-?> HcO l o£ 

[00 07] x-f ^yvkr— • *>y hv— 

*-y F?— 7 • -feyMJ «y?8GSrCti. -fey h • h y7 
■ X-/7X (STB) 3r£V>*>y Y7-7 ■ JL— ftm 

m-t&^-ybv-rmwtr-mz. mmt^m^kvy 

h "7 x T7"n7-=> AiOUSS:^- h"f &<7XcRB£>iut 
/A— H7i7- 'JV-^U^H. MitfSTB 

^v^is^^aoftffl^rtg^^y L*^-t^v%. 

TSTBIi, /77-r7? a-f'fy?7x-xlig 
5: *f & fif*cOT y ^ ? H 7 4 y <$• a - K LUtf & d 
£#-C#3rW EpJ^-t*X£-^-h-r-g,*. y hV- 

? • *:yyv-,7mm,zte\\x\i. zcvztimmt* 

■&. fflitf , -r -f i^/kr— TOP • *y FT7— ?>-X7- 
Atll *-y FT7 — ?±tfD-f-ft.-?fc.<y}*y hV— 7 • JL 

-^f (^7-0 y 7 izn-r hm^TVy 7 \= y f 

< i J7)V7-—7~)V ■ * y h 7— 7C0CHECW— 

h. TfetCf&t/vTtiiO. Z<r>7'Vy7\ i 7^^tCHE 



-X* «oy^xxht-epeiv ; 3 7 r $-^L. -t>yh ■ h 

77- ^ y^XtC^RSn^7*y y-^T-EPSl-r^^tC 
^ -y h 7—7 ■ JL— If O-b -y h • h y 7* • X y7XiZGH 
ffl : S37'&m&. lot. if 4 i J7lV7--7')V- *7h 

•7-j7±fc:Wr5r y y^{±. ■ \7 H • x 

y Y izQM-th *-/hv-7 trvy? n&Wlz 

V>S. Mi5-f"S -5-^it<7)^ -y h-?-^ • jl— famti 

iz&r> x<gm*tiz&mw$> h . 

[0008] J&&*tft>. -f < : J7)V7--7-)V ■ * y h 
V-rifiVX- h-f&»im%:-£Xcr>7'<7'(r)7'V y7lz 

nmtz>7-vy7Y74><m\±. *mx. mmnxx/7 
h<7>wi,z}5^x7imi,zm%&m[ini) i $>&. vt-> 

X, *-/V T 7—7<gmMt:i£ts*-7V7—7 • JL— <f\Z 

-kX<ryTV y? H^-f y^c*tLT lo<o/7 7 -f «y? ■ 

jl— r- -f y97*-xzm&~?h2m.<nv7V*>-x.T 
yv?'7A&cHEir-'WX'&m-t&ztii. itftiz 
m&X'jQ.ftX'hz>. 

[0009] 

^-b^LT, -eil-ftr.co^ y hv-^ • JL — (f^)7*y >" 

^ t A»^rSiWK»{c«t^-r ^, i t *«T'^ s smt- y y 

*T—f)V- *yhV—7l,Z0iH^7 4 7°(r)7'Vy7£m. 

Jirtsmc. i^aT-yy^ft^^s-^iE-ts^ 

• h77- --ICy^x^ri:-. ^W<?5y V— Xfc^-TS*-/ 
hV-7^B«:^LT^-y hV-^ • JL— T^^tCft 
mXZ&t> COX'&rtUtt L>%\,K 

[00 10] 

[f8S£)i?ifc-r&-t#><7)#g] *%ffll±. * y hT7-^ 

• -b>-M) •y?w$ix'®m-th7'v y^ts^^j-sw 

Ji. *7h7-^ • jl— (f^\ 0fMc7)7-y y^tcitJE-f 

sry a y 7 * j. 3 y 7 r 4 ;\sfrt>ntzm 

MOT 'J y 7 izjttt & 7 0 y 7 ^ 3 v >- F £i> J: t/|B 

S. *7h7-^ • JL— f^KO^x/^-y*^!-? 

Vtf. -9-— h7—7 ■ JL— ifco-fe yh ■ h -y 
7- #>y7X\£&.ktl. SCOT. diO-t yh • h-y7*- 
.1?7?^ttS$ft^7'J v^{;i*4>ixT:. z<V7»jy 

fxmm<7)7')y7%^mmm^ixh. «ot. * 

•y V7-7 *z>h\)v7 • i'X-r A(cjt^$ft7tffS 

o^'f 7wj v^5r-r^- h-ri>-HKfl:$fx7t7-y V 

• jl— rxji^-y h v-rwsm^'j y 7 ffi^f^tC 
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[ooii] ffiot*»-i«(i mL<?)7 y y? 

3y7 ^zl/-y 3 y77^fWt&t-A'L *>y 

hV-^Btry y?£3r?-&*>y K7-^i^(:i3 

&<07- y v^«^«fg^i3i:i/H(rE^i! y?&^«t&& 
y cc^is-rs i oory ^n^^aiz-^H 

^ KF!eHTML<-X 

**jb-T4 r y y? ffi^pn vy f s-itfiey y y * (ciM4 * 

[0012] *SM8A*. fu£**y h V-^S*SrtOluiB 

*fT?ix. fjieHTML<-^ . ^->^ umb 

lv^ set. Hjiaryy^riy? * ^ 

• ffifiEU"— 'TO^M y^7x^ya-/P 
£^LT^Sft4£fc##iL<* WIB>f y^7x 

^ (cgi ) ^jL-;i^*4£fc**#4U^ 

h*7— ?^at±. tyh- h 7 7- #y?Xt*0, flfr 
EHTML^-X-^-ylj:, ymhJifiLJt^'y 
9 ' JL— IftfHr-y h • h'yr-^y^^S/s 

;x3y±k:^£ix4. 55fc. fl?iaS^L$ix/cx-^ 

[0013] feLttzioT. HtftStutjeiry y* 

■ -¥tc)£0>*v h7- ? • JL — !^fcl x *>y h7-; 

• -fey hy 7^s^#^ry y^ory y^gf 



%ti<ryr y y ? co^ - # #*uigfc-r -& r y y ? a y 7 -r 3f 

ioT^rtgtc^^. *7h7-^ -^-if{±. STB& 

^^wu^nesii^ * *y h 7- ?^a£^ LT7- y y 

^coryy^«g i «tg^T^^-r^j:h^'r^^. se 
(c. frLv^ryy^^jE-rsryy^ffi^tg^ * 

wy yf<nnm-h 3y7^jLl/-y3y77^/P 

^-c^-K-hsns^T*. d^oryy^^^ti. % 

Lv^^7cor'jy^*^7 h7^ -fey b y 
[0014] «*>JBW(cJ:*uf . M07 y 

Btf> 1 -ofcSSRS 7U^mi)*7h7^I 

^ci>(t4ryy^«^^-h^rar4. ciwy 

y^fiWW)"9-#— Ftt. 3aK^«y h7~^gf^lO^ 

Wteryy^^#g§2r#oryy^«^y 

ft*x-^7*-v>y h£*u ryy^m^ig^&> 

7-yy^^stgis^. 7yy?«f«igijy^fcj: 
V7»jy^ U^mm^ -7 y K v ^ - ^ * - t n-wi3&«* 
tr«»^ry y^^Stg^-^-^y h^^trio^r 
y y?3>7^ yy r -i mzt 9 ^x^th 

nmtzizt*. <rwyy^»^^-M±5g4c. b? 

Er»j^c»j6U ztiffticoy y y ^^SfEx- 
^ ■ hfcstLr. MiS-r^Ty y^m^tg^. r 
y^^ft^WHB*. ryy^«^«|gyy-x. ioj: 

L^-^-^t4«tin»i:, finery y*«^ 

y ;xx h JriSofe* ^y h V — ^SS^huIBHTM 
• ^-^*riH4Xg«r^. lolB^-y h7-?Ha 

tc^f JC-r -S> 7* y y ^ « n y H y ^ ^ 

-^K»6Wi7'j y^^^ggnvyK^Huiery 
y^tc^s. 

[0015] *^Ji. x * S^/kJr-771' -^ 7 b7 

ftlZf&tXMittvh-V-f^Wli^ -ir^yh • h^r- 
^y^XT*J>0. BffiBHTML^-X ■ ^-S^i:. 09 
xxhJrJBLfc^-y h7-^ • jl— if^-fe^y h ■ b^T" 
• ^' y^X^^il. f ^-b 7 h • h 77- #~/9xt,Z 

y(,zm*kzti& 0 mz. mmm 

-y3yt*6:ktf8iU\ 

[00 1 6] OJtcioT. -HKft?^*ii7-yy^ 

ft 2 ?*** 5 . ^7h7-;fit, ^~A^ 7 h7-^ 
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[0017] *»^*SS:5Sl^H 

*MH£»ftHB fc k fc#BS«- £ .1 i: £ J: o Tf#& ,r 
[00 18] 

7/l/*7h7-^. DSU7h7-^, 

/Mw F7-2\ Ii^-x^*7 FV-^&k'^J) 
* y Fy-?£<£ffi-rs#\ ±ieofiES^ya— 

^> K*>y h r7-^-c*«w*iwrr* t zmmz 

[00 l 9] Hit* *WR*mmtZ>. Ay?-*-, 

hizmwtzti?zmt£7x3-vj<y}: • "rjitfjudr-y 

/P*7b7-^5:St. I^7h7-^(1 T*^o^ 
y^/D-H^A-Xh, -b^r^T (secure) 

^fcitfx -r S^/P • ^-f ■ A- • b'j.— (pay-per-vie 

w), Ti-nf&ilfT 4 is9)V4 yjvux ■ ^>f • 

• t*j. — (impulse pay-per-view), 7*4 i/J )V • — 7t' 
X^"(near video) • ^>fV>h\ — ^Tfnj »J T)V"9 A A 

• X— ^^^A(datasraa) (yo-K^XMPf- 

^7h) . ^J:im^rfiiur^^>f a • 

[0020] ±lc*£tf fc-*-b**ti, H 1 tc^J: 3 



yy7*Vy9^*\frhMgthZbtf~C%h. z<n 
>\ nviryh^if- • 77'J^ 3 ycoia^ 

X— ^ ■ ^/P—- b/Mcarousel)?r'£'tf. **y h7- 

»i>XxX3Ji". /n-T4tXh - ayhn—ji - x 

— F (Broadcast Control Suite) RX/^V— ^~ • 17 
y F F (PowerKey Control Suite) £*£>^ 

0. rn-KAyH*7 F7— F^SIf-b" 

[002 1 3 £>£Wi. <<y?—*vb • 7o^y5J 
ItLXV—tVYVA K7x7 (WWW) 4^^~bX 
£iSi!i-£C:fc. CT£fcfv~^:xF8^J:3£5S^v 

[002 2] U~tftlzLXt>Ztlt>(7)*r-t'Mi. if- 
t'X/oy \M y b 7 o - FV H * *y F *7— ? <03 0 ^ 

^»y K • xyK (CHE) 6tzffifi$ix?> B 
[ 0 0 2 3 ] *«cWec(i % CHE6(±. 5 0 0, 00 0 
Wl, 0 0 0, 0 0 0iS^^-bX$rS«L. *7 
r^^N>-7 r /US^S:^LT^^7t3}g^$fi4. 
7i±CHE6X»ifBlWN7 r 7Cctg^$^. Ztlftico 

io^y-K9^jt«E$ii^. K^-cmmtr-rfr 

ZmmLX. Ztl^iKDS-Ytf. 500^2000 
i&^-fe^y h • b-;7 * ^7^X1 0 (STB) 
$iX^>. -eil^il^STB 1 013. xl/tr^g 

VI lWJy^ 1 2. *{4**t4>H*fc:S«S3fl 

Sott-t'X(l lf-t'xroyN'>f mCHE 
6^. CHE 6*^ 1 oXid^Sc 7^. ^n^7*> 
4>y— y-F9^STB10^ STB10 

*^fuby 3 y 1 i xaru >^ 1 2^t&m2ti 

STB 1 Oc7)j2_ — ifii, 3SfS©]«IX«3^^fE^^>f 
r^^Vx^V^^^^^fllfflLT. STB 1 OS: 

xk>f^7x-xn:tm^. 

[00 24] JJSOS^ioT. 1f-b*X • >fV77 

[002 5] @2C, ^-b'X • A yy^XYH+T 

1. CHE6Si;STB10W<oi^)BBa3V#- 

*chlfkz4 y?—* v h • rn^r>-5S:^Lr 
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f4„ 30^7)ftS^^>f TVh -^>?*-;H Atm^z 

Zti^ixWyATVY • ^'.x— ;H 4J4CHE6<7) 
iSBfcffiiBU >f Y - To*^5£:frLT>f 

^-♦•yh±TCHE6fciHi**LTV^*. ?^>fT 
Vh • *>?a-/H 4(4. «BBtt. 4fc{±JL-ir 

[0 0 26] *;h^*U0?7>f TVh ;H4 
Wt-t^ ■ >f y77Xb7^ft (CPS I ) ^^>f 

T>M6, &XXf4lsf — *v YtmiTuY^UV ( I 
PP) ?9>f7yM7**tf. Ztl?tLC077JT> 

x-rs 7r y 4r- 3 >ta k'nftfe? T>hm<7)Z 

3 VI 5(4. TTV^-i/B yTnyy^yf - 4 V? 

(API) SrfiLftjLTC PSI^7 > f7yM 
6kiifir^o 

[0 0 27] CPS I ^7^ TV h 1 6(4. ^7^7^ 
h • 77n~y 3 VI 5 A» SttBX o fz EpJSJ-r — ^ 
I PP??>f 7^M 7Sr^LTCHE6Cillt 

iPPt-Al9fc«iS. 9»f^lt IPP^7 

^7yhl7iIPPf-Al9<7)B|t, I PP. HT 
TP&itfTCP/I P70h^<7)3O£7)7Dh3;l, 

[0 0 28] ?7-f TVh • ^ya-/H4 

h C H E 6 I PP?7 / f7> / N/1?w s 3IfI£5^ 

^(d"r^>^y>. SSL (t^a7 • y^r-y h ■ U-f -V) 

{4. I PP^7-f TVM 7-HTTP-SSL-TC 
P/I PK^7Dh^^7;^fiW$ii|, 0 d 
iit fflaW^Ei^C H E 6 CSftJ ill) 0 H*t. -£ 

* >v7WMcom&.<7)7°u h <I <k**T # 

[0 0 29] ifcOJ: d&^-f 7yh/t-AHJf 
ffl-T^cLTk. ^7>f7yhi:t-A'{l CPSi; 



^TVM 636»4>^MfiSr&B(ctSCPS Ih7> 

ps i ^^^rvh*^-^r&iC3ffLaiSii> cps i 

znzzta (ifjm®%t'$:m^x) izt&t\ xi4 

£<2:^. 3IBItf)CPS I h^yx^hmcp/i 
P, SMTPSrif^«ffl-r&ifc^T*4. £*ifttfHr 

h. CPS I h^VX;K-hW-Vl4. Hlg<7)h7V* 

^foUS^CPSI ;7^f7>M 6 J: 3 

tc*f«s*u zcofz^mmnh^yxx-hii, cps 

I ^5^f TVh 1 6^^>ith7>X^71/yhtJ) 

0. :<i{:i-9tcpsi^7>f7yM6{ib7yx 
■ >fyf^yfyhh«. 

[00303 CHE6I1 V37h^xT«i£#CPS I 

?5>f7yH6kaaW7, cpsi?7^(7yM 

S^^ft^ix^x-^JrS^IXSft^Sri-SCPS I 

CHE6f45g(C. IPPf-A'19 
Sl^CPS I-9-w<3 7^^^t5Xo^WJv r -^S:r 

yv^i 2( f zmw±ttm*tz>ffimy'v yftzmv^x* 

y^gi^^ijt:Aii5xr-7 2 o . fflJBJ 

f^kk kfcSWK^fc^— If I DX{4^coffi^T h* 

-r IsfhV 21frt>TR*)lii~tZblz£->x. CPSU 
r-72 0 JlBBSH-r - 9 ^WOT >J V * fcW 9 3T . 
[003 1 ] TKUXflffltofMc* 7'j777y^ ■ x 

>r i*-? h y 2 1 £{4. JoA^-co^y y 7 7yxOTiL 

fe-e<?5flh^flMBfcE1t$ftTi^4. ^Oj:3£fit$Bt4« 
a»ro-b^lBft:Jit\#tcJ:r>T»«S*t. 

tcfiS tT ^co^^iKE^ c: t tfx$ & o zcozifty* 
•J7r7yxoio^ SnA^lt^v-f-^ yb^ 

«rk* s T'#Sra^^rV^«fgTX>S. ^^J:5^ry 
777yxdi^ffi, g 16-r - ^ /fflrfgEfi^- b'^ 

if. JnA#ry 77 7y^i:i^t^T, che6#. 
•yh- h77 ^y^^^s-r-^JRiftrry^-^ 

[0032] C P S I X7-7 2 0i4MtC. CPSIt 
—A3 7. IPPt-A'19, IPP?^TVM8 
St/CPSI77>f7yh235:^Lt, 77>Jy--y 

3 V2 2«riTOW3e^-r;Pfflrr y y--v 3 >tcsa« 

^ix^. CPSi;7>f7yb23(l CPSI^7^f 
T>h 1 6 tmncO? T>hX'$>& 0 77>Jy*-y 
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3 >-2 2ii. ftfeco?7-4T>h (ZZXIiir-fjU - 

ixsrry^-^s vjrjgftu cpsur-720 

[00 3 3] CHE6*^ft<efUDSTB 1 OkilfTC 
^±5, IPP^7^7yb24^'CPSI^7>f7 
>h3 8S:^LTCPS I xr-^ 2 0fc:jfl&£ix& o 
CPSI^7>f7yh38il CPSI^7>f7yM 
65.1/2 3 tHa^^^^ry NTS) 0. -fe y h • h y 
T ■ tfyTXWC P S If-A'i-ffli^yTK^7 
• T-^x^^Srlg&U -feyb ■ h>/7- 

BtaLTIi. S T B O 3 2 ^mi* 5 

tlX^i. -eil^ixcOSTB 1 Oii. IPP^^7> 
h2 4fc«8W-4fctf><OI PP^-/\'2 5Sr*tt. CH 
E6*^STB 1 0^-^£IJfrr&*:#>. STB1 

0. Z&TnnfecDh'yyXTit-h (TCP/IP, S 

MTP , QPSK, DOCSYS, IP^- h*>x>f£ 

PS I h^^X^-M/>f^T'&^o 
[00 34] H2iC(±. CHE6t STB 1 0<7)H^I 

^ig^yy-x^mcRas^^LTv^^Tii. sm 

TPRlfPOP*-;]sy*xihz};\s£mmLX. WWO^s 
7!:CHE6^STB 1 0 ^Eftf 6 «I <b & . 
^id^iSB^flb&kLT. {Saw^<OSTB« 
^-;l/7oh3/i/^T^0. -t<0fc»STBirv 

>f7yh- : tyaWH4^C, SMTP^7>f7y 

CHE6fc^*V?fUOSTB 1 0^T'-e^)ffi^^*u h 

[0035] STBlOti. CPSIt-A'39Jt 

7»jy^l 2.\iZftfc^h^-<nWmTVl'? 
0&—0&*>fmt:tfmth C P S I X7-7 2 6 
O. C P S I X7-7 2 6 tiC P S I 



^7-7 2 0 fc tiffin— T'ft 0 . C P S I -t-A3 9ti 
CPS lV-J<37taim— X'hh. STBlOcOn 

IBtt#*Sf V UDt\ C P S I X7-7 2 62SU/C PSIt 
3 9 OflSfg t IS£ £ t 6 ,1 fc *<*T«T& 
STB 1 0(i$^>^. ?^>f T>-b ■ 77'J^-y 

3 yi 5^fiMH-t-SAPi^y^^h^^ffltT. c 

PSI?7>f7yb29S:^LTCPS 1X7-7 2 6 
fcilft^SSTB?^ TV hTTD^r-^ a >-2 7 2: 

roo^"6ra3(cr"^"F~F^r^>^xi o<o 

ftSW^V^h^xT ■ 7-^rf^f^5:St, HR 

^KOy^h^xT - T—*T9+*\i. ^7h - h 
77- ^7?X^N-Ft)xT • 7-^f^f^ttt> 

r^a^-b^cr)%^. STB10I177D 
^■^MCHIIU NTSCb'x^ft^-5ri*aiL. o 

b*XcO*§£Wi. o-^y^l/b^3 >-^ft^?rSSrt 
&^^NTSC^^yPS:^^^y>. STB10t£S 
^^f^'^ft^raiL, MPEG-2tr* 

Bl OCIStS^tm. CPSIh7yx^h 
SrffifflLTi^^ix^o STB 1 0(*. CPS I h^V 

ZXli I P Pf-A'2 5 — t* j . 
[00 37] 03CC^L^y^h^xT- T-=*rx?^ 
^Sr^>LT. STBlOli. ?i ?^^7-7/Ut-t' 

OXSHMi* ;7^7>h/t-A.^yr'J^yf- 
yaVtaO, STB 1 0*^7>f7yh ■ V7h^x 
TnfrXht**). CHE6^f-A.y7h^x7^ 
^Xht^rS. ^-7/M-yh7-^^U:^7^7 
^hfc-^-y^HOilflJi. STB 1 0T1ic?Tc*f'l<5>:i' 

AP I ^riiLTjSfT^ii&o A-K»>ir777h^ 

O^-is* VliSTB 1 0lZl%WtZlt&Zt1PXZ. & 
tiliC HE 6 iZfflttZ-t—rtfr h ¥+7 yn- H LT S 
TB 1 OT'HIrr hZtifiX^h. 
[0038] toti3t:Sti3C STBlOcoy 
7h^x7 * 7-*f ^f^MSTB 1 Oti. /\— K 
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7^.3 2. HTM Lxyy'y 3 4 „ Si77'J^-y 3 

^7 -f ^"C^O. PTV, WinCE, Micro 
Ware, Open T V^r tWM/-f ^ V/y Xf 
&&!tt*ZbiPC$&. HTMLxyy>34ll HT 
ML, GIF, MPEG, HTTP, JavaX;>J7 

Si k m 4«4Lfc-S^Ay F5 Sftftt So H 
TMLxyy>34S«fflLTSTB10(i HTML 

rtatfA>H^n-H*t^h ■Xryp—b/K VBI 

Xh ] J —A „ CHE6C*$HTTP7D^-t- 
SPSHTTPHf^N'^^IXOa}^Sf^y--XT 

f^iU7>f /i^ y >ymmizm~j< vu^is 

£*U±$6fc:. iW^&^fcFafA-X^hft. HT 
MLxyy>34 **+htf- b -f 4 7 * - V >y h fc^Jft-T 
hZthX'^h. 

[0 0 3 9] Si77'J^y3y3 5ll WifrO-J-tf 
V£*tT. 77'J^r-y 3 y35^36(t V *Zf? 

yW, «^-^7d/5a, ^SfiTtryy^i 

2fflOEPffl A3 3aVf^77'J y--;^ 3 V 

M^iiO STB l oti. HRW&a— V+)V 

ffi^?*lfcA-Ki)x7 , JV-X^|ftJ. %<nti 

#fcrjBKt<7>«. 7U y^h'7^fA3 3^ t£*<o 

aiB^RteesiiTv^ifc-c**. ry^n^ A3 

ivgfw STB 1 OOjl— ififiyyy? 3i: 

*tts-r s «r t £*imtz?& ?y y < > y ? - ^--if ^ y 9 

JSV\ STB 1 o*)JL-if{±HRfc. 7'J^12JR 

IWt, 7'jy^K7>fA'3 3W-W/77^ 
t*. 7'jy^K7^A'33(l 7D 7 e-(fgffig) 



77'J^r- >-3>3 6c7)7'^ T 7if ■ 77(j^-yg 
^LTSTBl OfcftflW-* 4. Til 

y^K^ A3 3K 75^- 7/H - 7V-f«ff£:fr 
LT CHE6i^STBl Ofcrgft-TSC: fc 5, 

i/s>. i~%:h*> I PP^f— A 2 5. CPS U7 
-^26. CPSI^7>f7yh29St;STB;7>f 
T^h • 77»J^r-y 3 y2 7^ e 

coo4o] stb i oftcomm^f&%vv-ximt> 

^aSASr^OS^WJBOWlS ( PC L 5 , PDF, Pos 

t Sc r i P tttZa>X$^—*jfBEBM) <mBT 

STB1 OfcHBSSfu STB 1 0X~7X?fcZtl&k 

^ozkte&w m*my ] j>? wmizm-j^^x stb 

SMliUfUf^ STB 1 OcoVV— x<7)»sm&iBM 
-TS. lot, CHE6kSTBlO«:li:Mf- 

*t£*U ^^^^t^^x-^^CHESA^STB 1 
OlCi^flT. 2T*WJ$*i&. ZCD*?is 

[0041] 041;:. ifflB^— ^^Vh^irot^jL- 
^7>f7yh 1 4XIJCHE 6X*9&fTl*tLZ>? yj T 
>h - 77^-y 3 yK, «*^E«*r*4S 
T B ;x-if c7)^or 'J^12i TOfflHS/ 3 7<7)£: 
*f-^7n-^f 0 04fc^i:tJO. 9y4T> 

V ■ : Eya-;H4T'llff$flS^7^7yh77'Jir 
"^3^1 5tt. l^XJi«a^OSTBc7)l^Xi±1S 
SSOT y £*f LT T H ^ S titz 3 
fcth. EP©i> 7 3 7'(S N PostScript, PD 
F, HTM LS:^H*!|K-s;B*W ( P D L ) ? 

i6^^>f T>h • 77'J^y 3 y^7°[;y^ i 2 

V>y hOSUPJ^artl. ffizE^OC PS I ?yJT>Y 1 
6HU^7^f7yh • ^isx. — )V 1 4£>£CHE6 
(CiUfeil. -edTCPS IX7--5 2 0^ioTgitK 
^>ixS. CPSU7-72 0CfcUT, EPJPi^arii: 

553tr y > 9 i 2 vMmaf? >r r tco t ^*u^^s 
^ i —Mz iotiftj ix/c3S3fer y y^o7Hi/xc 

mrSWX^ CPS U7-7*«7'J777^ • T-f u 

^hy 2 i*^5x#-rs. ^x^-fkstLfcgiJso^ay 

CHE6kSTB10^Oliia^7>f7yh/ 
t-A-Hft^usTB 1 O^^ii. ^C1T*5X^ 
Yt^iXfcEPei^H^i. STB 1 0COCPS 1X7-7 

2 6tCctoTS(tffi^^S. y^^i^tzmW^ir 
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[0 0 4 2] 05l±, Z<7)7n-tX£PtMlZ^-t&hm 
X'bh. 05lC^L*:7*o-feXIg{i, CHE6t£>.& 

flTV^^t'J (feyh- h-y7* • iH-^Xl O#0| 

tf . *r—-fA> ■ ^ y k • iy H^ttiXo^epiaiv'* 3 r 

- 'sy K • X^FfcilffT^S-fey f • h 7 7 ■ #y 

0 >?lZ*iLXT PUXZtUzQmS'a yZT-f/V ■ 

\n h* • xy K#gWRS . ^— f)V -MK-xyH 

x7F7>f^!r#S. .TOT-— 77U • 's-y K • x>-Krt 

££j£L ( §637 D yftfi. tittE L&v ) . z<r> 

mmzrvy? zmftLx. im*mrvy?mmmxu 

*-ffc3*Ufch'-y (-777-f^-y- 7*-77Mi. ft 
&T-:?«<i*-y h'7-^2:^-LT'?-c06p)ai^3 7'4'tC 
TFl^X^iUrfe y h ■ hyT*- #>v7Mzmm%tl 
h. -fe y h • h-y7- ;tf>y ?XT'{2. -fe y F • h yT- 

&-fhmmTvy?Z£j&L ( f&Jir <jy?tf£ tftt 

•y h T -y 7 A X-'J?—? £ %<7>\fi t LTSftBtS . 
7X^-ffc$fUtt' y t>777^(^-yf-^l -b y h 

- h y-r #y?xcDimy'vy?<,zmt,ti, mmyv 
yftezcowmiSsyz, n-*Mz&ffiztuzyvy 
?i,z>v— 7M y^-th. 

[0 0 4 3] mmizmmth. m5tz\±* cHE6t-ig 

ff?il§Xf77S5 0 l*>t.S515. &VSTB1 
OT'UffSft&XxyTSS 1 6A»£S5 2 0#5K$ix 
T^S. 77S5 0 1T11 ^r— yj\^-y KXVK 
6&7?4 7yh77'Jt-y3 60©!^ 3 7 

^Id^lf! (PDL) XSj&ZtlX^&ZtWmL 

\>\ Mtc, cioepgii/HT'ji. -ecoepsi is a 7<z> i ox 

tf. -liX^WFUAJi. 3r— 7/U ■ \7 F • XV K 6 
t ? 54 TyhTTV *r-ls 3 >0>ISrcfl£fc:£S$*i. 

^fB-S-<7)<t V ^fff<7)7 * — V y h TJ-^-T ^ >I t WX'Z 
[0044] 7— T/l^-y HXV H 6 ^ftBXo/cEpei 



ffli/3 7T*&6.ri:# : W®$ii.S. v-f-^yh&tm 

TPffiaffl»«ritS(c9ieiai7J-tSCli:, 
2SR&<0lf j^£iim#<7)greKm::B]8ja}7J-$-5 £ 

mizmmmtii-^zt. -*.-xu?-/-*.-x? v 

•y ty/ - V-t'X&#tfimft'rt®lZWi%comX'W.m 

iv H 6T»ff Sits ? rv hrru ^-v- 3 y, 

mm. m^^x-mwufi-t^tzibn^^-yiv 

if^'Ki^ti 994T> K77'J>-> 3V22. 

mLti&mmu,zm^x , **&*Kt4>jr-*vh 

lx-zz. znm<?)mwcr)m&tf®%izmmzti?> . l 
ry>^sii:<rj7 4--v-y hTfeas^Ttsisi^sy 

5-. y-7;K7Kx>F6<OCPSIX7-72 0*« 

[0045] X-r-y7"S5027;*ti:. CHE6#, 91®! 
>-*3 7f:*fc:S»tlXr>7t7*y >^71<i/x(:S^»-C7 

y7T7^f< u?i-y 2 lKr^fext. wej^'3 

li, ^•=5r<tt). x-ifO-fe-yh • h-y7*- ^-y^XtC 
««?5iut7-'jy^l 2<?>7'Vy7mmMlS?4Tcr>m 
WlZ-ktsZk&fttL^. x— tf 7'J y r 7 yxtc-eo 

*»\ epbo^* 3 7*^affl-rs 7 * ^ >j vi/s-^-r h •? 

V '/*y7?<i\>9X-$>*). ZtilzJ:-oX3-—*fl&Fm 

^m : y'3y^umthzttpx'^?>. mtn. 

T 'J y^X'<r>^S^:((im^ 3 TVoatBSrSttS*:*). x 

Y—yiV ■ "v-y K • XVF6fc:tfHs"f &7"D 7T7VX 

X-f-y 7S 5 0 3T'^ffl$ix. WBO^'s 7 r $-SJ€-t.S*> 
fc'd*»£CHE6#qal5g-f.S.. 3 ^^1" 
\tyn-iixy- yys 5 0 4tcS^itLT i^'3 7*£*g 

;P 1 4 Kfc] ^>^S i t i>X'£ & . 

[0046] epei^ yz&VAixxwfflihjj-tz® 
•/7S5 0 7t. mmzs-iyvttfcrvy-rmw&mv 
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V 7 h^xT^S^jL— )V%1r— 77U- A,. y h . xy^>' 
<<>9—*vW4 hSriftf). <roj:3£:Y7h^xT 

7S50 5 1 0-C*«63*u ^-1fro7 W 

/1^7- SrfgSg LT V vSr V tfrMC YH> W#£ L 

[0 04 7] X^»/rS5 0 9T«i. CHE 6*^ 5£5fc 
STB 1 OklBSfc (CPS U7-720, CPS I 
?7-f TVh3 8&tf I PP^7^f T>h/1f— A'2 4 
5 5r^LT) ilflU STB1 0KSa?fifc7 

•j^ 1 2<7>ftf&mf?47<rmi\zmm~hi:o st 

BIO fc*ftS # .IfUCJEg LTSTB 1 0 
*£S«U CHE6Rft£IRit5. Xf77S5 
1 0t(i, CHE6^ STB 1 OfrhffiSkZitfzmft 

T\ STB10i:iifiL^<Tt>J:V^J:5(-. TU7r 

[0048] ^•TtllZitX^'y^^^-ttaiya- 
li^T7rS5 1 1RX/S5 1 2fcrat* v CHE6 0C 
PS I XT-7 2 0^ raF94^£ttJ5r£tta:r 

fzt'v hV-y^^-ytn (Xf77S5 14). 
TQlfflis 3 rii s C P S I X7-7 2 0 *<7)§ftJI 

r U > 9 tzttJGt &7V>9lzitLxmzm&2tLtzW 

m^a ycOlz y h * ■ tfy hMtft^. #^7"U 
\iZ^h1Zfr$r<<F>-rV>91$^ QSfflSS 3 7lzmfr&£tl 



t'^Ko*y)r'jy?liyN>H«:EpJSijL s coio 
'J >?T*a. 1 oofecoftiai^x y h tflS^-fe^EpJSOy 

x^hfc^ra^sw^esoji&iR^s^t. n 

Ztl^tW*? y-lzttLX ftm"?—? £»F £^;c 

t * i&B*** & <, r i> > 9 <rm^L<r>wmtmx 
i 2wj >9m&jsdf?4 ycomnizm^xm: 

[0049] y X9 it^tltz\z v h^'/rHPSfl^a:/ 
li. ^T7rS5 15tSTBl Oto*ft$f-l&* rftfcr 
STB 1 O^VO^ftii. CPS I X7-7 

20A^CPSI^7^(Tyh38, rpp;7^ry 
h/-tf--A24SI*2 5$r^L"C. STB10COCPS 
I 9Jll^xr-^ 2 6^tHJfi?ix& . 

[0050] Xf^rS 5 1 6til -fey h • 
,if»y^^\ ^^^^$fLJ^f y h^ yrEPSO^HyS: 

cps i^w\'3 9fl(cStfJXD. m^cpsixr 
-7 2 6i:giti), cpsixr-72 6(:iir , j 
>?&£tzmtL%^m&izii. mwtztifz7°v>?i 

2<^^)V99A 7RVffitfLO)mUzm-3\, ^X 117 V 
>?fi*£j$LZtl& {Xt*v7*S 5 1 7%XfS 519) fl 

xf77S5 2 0tcpsixr-7*\ :^tsiir i J 

y?&mm LX 7*?itZtlfz h'«yh7 ^y yqiffli? 3 7 

[005 1] mzWfflLfztte 0 . C P S I T-^r-r^ 
77'Jy--y 3 ^ ^T7h- h77- *7;xt«8 

y 9 xmitti^-t h bpihx - 9 * mmTT >jy-y 3 y 

[00 5 2] t^/U SatcJtBtTJL-if^-^S: 

• h77- ^y^xSrSfit-r^^^tT'^^. i ? 
^EPJSWi. -fe yh • h-y7°- tf y ^XOa- if JL— 

( S ) t Sftr r 7";ugiJSJj b Witt 
h a m^iL x— ifjfi^ ^y^—^yY^v^vyy 

J4 »"r;U93S0j r*>0. tttcKW-r* r r-y^xEpJSOj 
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[0053] M±RV&.TlzmWt&T-*T? ^^<T> 

x^mmmimtzz.-- r tmx-t & >£m&* urn 
cotmmiw&zixh. sets ;ocpsiv7h>>i 

T ■ T-*T?1-Tcr>teMfX\ EPSflJi, -te-y h • I- «y 
T • #-y ^^T'^Sft&^x^^i/VT'TT'; 

Tnyy&ZWmLZc^. It:; ;i7)CPSi7-Jff 

fc, -t-yb • h-yT*- ^•y^^i^TS^fSr^f-r^Jj- 
[0 0 54] ftf*W£(iT y^iEp]ei(i. -tr-y f- • t- y 

7* • * y ?x ■ jl- -fmmmmz i oTepfflr? a 

-77W • 'Sy K • ^>YlzftLXv—*})Vi£m&X'$>h 

*-* 4. 2o^p?jrl,Ep©l^-K*Sifeia$ix 

[00 55] 1 . J--df t xf -f >-^. -rftfi. iSPB-f 

[00 56] 2. -?;i^f-\-.xr4 v^. 6PM 
x-^tom— con tr-*^Scc7)5B^>f y M~i*£>ixl> 

?/PfJftXf< y^CJiMC SDSOx 
H3r Uc^SSfctf-'f V h^Tt-iH^.nST'o- K=¥yXt- 
[0 0 57] r-y^j-giei^dEliSI^a^Wcji, 

WJ9l^3 7>**£ii.&. ;coia>5:7-f-ryM!ftI 
WSfl^'aytc. ftfe<Dffi&£'A&-t&*>i>L%t\ ft® 

Jlfc^T-^. jg^i-^YXhXtiV^^Xb*: 

h-yr - #y7x<,zim2ti&. -r-^yhmthmw 

n±, -?-1-*>\~<r>*r—J*X'mfTZti&-7 z y4T>h 
TTV tr-is 3 yizg^X±i&Ztl. *r-7>V • ^-y 
K • x>-HCC^$ilS. ZC0Wr£i>. T-flV ■ 's-y 
K • I/ 1 HttQm>? a :/£ . Vami? a tX 



&Xli1£gC&<0-(r >y h • F77"- #«y ^XtCiM^TS. 
[00 58] aM-O^vh^ hj&»6tf>"?— f-Y 

U±X'mfZtl& 7 7 A T V Y 77'J *r—is a V\,Z o 

yx KXtiv/^^^x hweisrti^-rsc: t 

•y h*^-LTW©J-ri.J£<fiEffl^ISg^:^7'f 7Vh77 

htfi®tfF&v-)WttmzmLxim.%ti&. 

^;H±. JnA#^S. JdA*#^. ttSf. 7'jmf 

-fe-yh- h>y7*- ^-y^X^tg^ ya yJfy^- 
7-fWS^Uy- • "r— fZ&tS. 7'—7 h >U ■ 
H • Xi^KcOC P S I X7-7li, 7D7^>-/-7^ 

L, X<±*§S£O55g<0S2g£3f7t-r EPffl^* a 

\t. ^x^-yivmx^znth^^m^Br^ 
l . xi±x— ^ r t oep^j^- a r s-^-r s 

^f-^X, SV-fe y h ■ h yT" • #-y?XlCl£gg£il 

■C#-5. ^— 771" ■ x>Kc0CPS I X7-7 

(i. -fe-y h • h-yr- ^y?X#9Jfflx-?£gttAil 

m-fZtX'tDffli'-3 7'%ffltilL%:^. -fe-yh • h-y7*- 
-+:-y ?XtfDC P S I X7—?\±^ %mis a 7*^«c^— 

7*;u • ^ y H • x^H*>'i>r'7>o-H$ixStat93S l l 

•TS C i: -5. t tv^. 
[005 9] 06 A. 06Bai/06CiC. 
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XF ( l*t#) Wfflco— jRW^ESS-^f . 06 Afc* 
-tidfc. x^A-xFEpsqi±, mm^xT'y-'Xfr 
t> . -te -y F • (>77-^y? x fciSBUS tut It^KSQS 

>F(:^-f * Hire*"? 4 i^/Fr-TVF 

• *>y F7— ?£:frLT-fey F • F 7 7 • tf'y^XC/F 

6 biz, 2L—**xbm&icr)imBi&&*~r. z\<^>^-— 

i/t^f FA^-r-? dix^cOx-^Sr^L 

ir— 7/F • **-y F* • X y FCO rtgrC^Tr U ^r— a 

>ZMftL, 4 h&-ftLXimLcr>m%:& i yx. 

b tmmLXM^T-7£WML, Ztitzcr)?- 
9*T-7)V ■ K • xy FT-m^-L, *^-L^EPJSI 
i^3 7'Sr3S5fe-fe y F ■ F-yT • #»/7XliZ7v>'x.'3V%\ 
■t2>Zbt>X'Z&. 

[00 60] meciz. mbLvrnfarv^ftt-tzqi 

©Jv-'a x/t-^ V/F^-=* -rX b 

Ep©J£^-f. ■KOEPJSiJ^sT'Ji, -0";?-*-y F£:»L 
t^-y/P • \7 F • x.y Ffcr/F—f 4 >y^ix^ ?— 

7)V ■ ^ v F • J^ybtfZCDWfflisa -r -f S^/F 

^r— 7>V ■ * ••/ b V-7Zlt LTVW^X F v Xli 
Vxi— F'^f-rX bmfcXim.com%:&*z -y F - F -y 7* • 
# y ^ X IZJU — t - -f y?L^ -fe y F • F yT • #y ?X 

[oo6i] miAsofmi b«» r- tvf - ^ y f • 

x^F&tX-feyF • F -y 7* • Xv7Z.t,z£h, EpSO^'a 

@7AJ#«?t5. XT77S7 0 1T. ^-77F ■ ^ 
•y F ■ X^F* S . >-?-*y bV-XXltT-y 

/F ■ F - nyb&TTVr— ^-3 ^2 2Zct'<7)TT 
Vir-i'3>frL>Wffl~>'3 7$: i gl,m&. Xf77S7 
0 2T"«\ ^-TVF- 'v-y F • X^F'**. f^^b'J 
2 1 (02) a^^-lfTn^T-OFSr&Oai-r. <I<0 
x— ^ynyr-i MzS^X . 7 r ;F • 'v-y F • iy 

d&rth (XT77S70 3) „ : J3 7*m&f&t%ii> 
Wi, 7n- liXf7 7S7 0 StUH*. d<0^*3rii 
-eixJ^LtgUISixfrVV X-f -y7"S 7 0 5T(i. y'a/ 

*y F • *M b^i£hc\trfX'ZZ>. 
[0 0 6 2]-*, S^3 7'$:f§^L^U^-tc(i7D- 
liXf 77S7 0 6izMfr. y—~f)V • F • x> F 
A*. Ep)@iJ^ 3 ^tfttc-^tixS5B5feft$glc^v^T, Ep 

©i^* 3 t'ctj i oxt±aao5g^fer f fx & . x 



f 77S7 0 7SI^S7 0 9Tli. 'J^fcJS tTtfigr 

ry 2 o L&v^i-^fc:. ^ 

=5r 1 •oXltW&.nWmTV V^5;CPSI X7-7 2 0 
(02) {Hte±j$,-t&. ClOt^tcti, xxJf-r^hX 
J±-?/Ff-df-vXFE|lSi]$:iafe-f-'i.«^tc: i £^, H^S-f- 

C^^ix-S. EP^, xx^xF^-FTii, 7'jy 

f&ar»j>^*uo7«Jt^;$ixs. — 

XFi^<i7 , o-F^f J rXF ; E-FT'!±. ^^o.-if 

ix^oss:<7)j--if<7)<3jA* i *^<l«ltry y^s.txr 

)V ■ ^.>y f • x> foc p s 1 xy—yizm^iumy 
y y^^^^ixSBjtgtt^isv^^ issox— *f*<-e 

ix- p ix£< m tr y v ? ^ ris it/^&^-r £ 

tc. m-cot&ary>-^^isia<7)x— rsr^-h-r^ 

[0063] wj^'s 7-(i-?-c7)s. ^tca^a^ix. 

x— »fc7)^rf?iJ^Aix^.ixT (Xf77S7 10) . 
fta7"D>'^t«}:-5TF->'^yy2/$fX-5 (X{±X7"~ 

s) . msizmLxftizmttiXoiz. y^it^tu-z 

t'-y h7777*-77 blZQPffli'BT'ZUyT'Vyr 
{±. -fc-yF • F -y7* • X-y 7 XlZX&frnmmcnifzMZ 

[0064] xf77S7i it, -tti^ticoumyv 
y?fr^<nwwi;3 7zi^ximm.c?>?&i>cTbi'Mz 

i-Jf-v^. bXlZ7v-b3r-rX b^th. ^<T>Vk. Xt" 
77S7 1 2f, ^— 7VF • ^y F • x>-F<i, 

•fe y F • F 77 • #-y ?X#^<7)epj|iJtH:/j<7)»*D£# 

[0065] i7Bt. ^r— 77F • \ 7 F* • x> F*>4> 
-f -f ^'^/F^-^/F • *-y F>7— ^$r^i-LTiHfi$tx?t 
EPSON'S 7<7)gJR0tCJE^LT-fe y F ■ F-yT-*-y^ 

x^nfi-rsrofexxgsr^-r. -t-y f • H 7 7--f 

•y^X(i. EP®)^' 3 7"ct)SIX 0 (Xf77S720) 
iE^LTEp©J^' 3 7'$r||fi : L (X^-y7*S7 2 1 ) , ft 

y y^±T-Ep©j>--3 y$rEpsijf s . 05tcw 
p s i x-r-ymszmm-t&z t-tfix-t s*\ 

{i. -fe yF • F "/T ■ #-y^X^'EpSiJ>''3 7'$rS{tIX 

y. 8siiSixfc7">j yfiztpffli; syzwmzitzzt 
tmx-hh. 

[0 06 6] Xf77S7 2 2TU fe-y F • F-y7- 
.ify^X**, Xf77S7 1 2tcMLT^-— 7"/F -^y 
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&m%\?y4 T>hZm&t&. 3eWC. -fe-yh • h-y 
7- # y 7 XCOi&fti? 7 4 T V btfy—y/lr • *^-y H • 
xyHcOiiftl^-AfcafttT UT77S72 3) , 
itff+OBlglX-r— 9X**r—-flV • ^y h* • x>KC 

t £ . KWm& a 7"jWKT Ltzt *t. -fe >y h • f- -y 

•xyKt, ^^^co^tSriiftrtS. It. fey 
h-yr ■ df y^^tfOfiiftiuSJ.— ifti. ilSD?^ T>- 
TEWS"; fc #t*£7 d ftlc Jfo cox— if f i~ 

izmhhZt izX *) , g^EpgiM^^Sr^glEi-^ £ 
[0067] -V/F- HT'ti. -fe y h • 

mzm-i^x. r-yjv ■ ^-y k ■ x>H*qBt. wm 

: J 3 TW^KsST i & £ v-^-r V h #ffil2T-£ 
*>y f--*M hO?6fl7CV-f-^>"Mcep6!|;*-r— ^x$r 
—ZftU • 's y H ■ X>-H«i. ZPXfifflXT— 
££T Ofe -y h • h -y y • -+* y 7 X<T> 1 r><r)Bm&*>'fi 
[0 0 68] 08(3. fey h • h-/T- #>y?XlZ&& 

1^ tX'h&m. 002 T-teffl L?t t £0 1 PI t#gg?9r^**fi[ 
mZtlX^Z. 08fctJ$/i>^. C P S I 2 6 

x-^XSrirS-f -5. -fe-yh ■ h-yT- #y?Xl 01Z 

h. 'M%& y 4 T > b 4 0<±, CHE6<DSfcr+r-A4 

lCT-'jy^xx-^x^SrjMfrrs. cpsur 
-5 2 0M5War9w<4 1 SrflMHLT. aj8W*fcfr*i* 

^E^-;H 4(:«t&-ri,„ mm7y4T>b40tm 

%P}—'<4 Hi. -r-f i^/l^-TVP • * y 

2£:frU I P P ^7>f TV h 2 42W^t-A*2 5#il 

[0069] feLh<7)Eg(cJ: ot. f-( S^rt-*-— ^/p 
• *y hV-^Srfl-LT?-— ^/V • **y H - X^H*»^ 
T-ftf&teZtlfi:*: y V ■ b»/T- -y 

ixtz7Vy-9X'cr>m&4 h ■ *M hj&^cor 

X-r-^Xcoa^Hi. -fe y h • h 7 r- # y?Xfrt>7- 



[0070] ^^^yhtya-ZKHA"^ CHE 
6^LTSTB 1 OWQlfflZ-simz-tZtzlsb. %AZ 

<±. ryy^i 2T6p©i-r^^coEpsi|-f-^3& > \ ch 

E 6<7)C P S I X7-7 2 OtC ± ->Tx Xli^7^f TV 

&Zt*j:<TV>?l 2T'lti$(ce]©J^-i,<7)tc£^^ 
X^-ffcJix^^*— -7-y hT'STB 1 0(Cfti^$ilS. 
f!U STB 1 0*^^SiTJtf-^t*^"3 yti- ftf 

Bx^hVx.y^-istQimthbttz. stb io 

<7)jl— tf**D-*;Kcep©lt7tV^#tc{i. STB 10 
OT-y K7>fA'3 3 SrfiJffl-rS£^J>S. EPSIIx 
-^^Stti£07^--V-y htCHE6MSTB 1 

otcftte Sits sTBio<ory^H7>f 

&Vv^<0teO#ffiTSTB 1 OCDT'J H7-fA'3 3 

[0 07 1] STB1 ocotg?j(cjet-c. r'Jy?K7 
4 A3 3 ti$ ± ?i^tn- H-f S C i: tfX'% h . 

-fe-yh - b-y7- X-yfXtf+tt&X^Vmm. 

^COrUy^K^-f^N'S-STB 1 0 <F>* 'J tC^Q 
-HLTt3<^t* J T^S. ^J±. 7D yf-x-<X7 
XliCD-ROM^T'Jy^ K^-f ^>*3 3tCT^-feX 
T'^S<t9. 707t-fa;H7>(/. CD-RO 

M?ii:*<STB i oic-^ y^7i-xtSJ: otc-^&c: 
fct>T#S. ifefcrlfet^idfc:, STB l ocolBS^ii 

^s— K>7 xT >J V-X*>\ r »J H 5 v>* 3 3 

->tzb UtSTB 1 0C0J-— ftfTOy? H7^/^3 
3fciffl§^-S^i:SrBrtgtC-r-S^7 7^ y^ • J--if>f 

^^fgSrUff LTT y ^12 $:^»=2r9ieWSt«l 
^•r&J: 5 . STB l 0<ox--f#:ry >^ i 2tc#^- 
tJ/7 7-( 7? • x-if-f >-^7x-^Sr^-K-hL 

CD-ROM&tV^gMx-r TCioT. XtiTTy 
y-xa y 3 6*^<0/7^f 77 , 'j7-->'3 y^^L 

tstb i oizmm-t&zttfx-zz. m±. ru^ 

tifil$-1>LT. CHE6^STB10Cffiftt5;t 
[0072] ^BBO-fe y h • h 77* • if-y 7 Z.WMX' 
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h tejRS l/c , CHE6**3SS£;ry:x^ 
SrtftHiU STB10KJg«U £ftfc:JtoTSTBl 

[0 0 7 3] *^H3OC:c7)^®2r09tC^-r. £<0I2 

stb i o^\coa-^7*i;y^c7)^Sr^-h 

fc»tO—a^XSSr*^. Xf77S9 0 
K\ STB1 0fcJ:oT««S*ifc7 , U >?4>?7 
x — X £ LT SDA##r U^U^STBIOCS 

;^\'x (USB) x RS-2 3 2>f^7x-XXIif 

S9 0 2T\ STB 1 0a. SrUVTy 

Afc s TB SlfcWo t ir v5rvifcflJH"8 . £Oj$ai 

li. S T B 1 OCOJ\ — H^xT^f >^7x — X 3 1 S.V 
^l/-f ^ y/i/Xf A 3 2 ^ ^Lt^il?nS fl S 

tb i 0^7>f7yh7r'j^3y27{i 

TB^-fTVh • 77'J^-y 3 y27il <X^X\ 

r y > ^ i 2 teste-*-* r y y 9 k 9 -f * <zvm-t h x 

dCHE6^y^xxh2riM* p Itf)'jmHi, x 
>f z J9Ar*r—7i\, - h7-^5:^USTB 1 0** 

*a*4ft2rivoT\ I PP:ruh=j/P£:frLTi£ 
S^li^f Lt^:^. tfcoT,. TCP/IP^ri:^ 
«OT<soh9VX#— h ■ :rnhn;P£*9J8LT. STB 
lOOSTB^^T^h • 77'J^y 3 y27H 
CHE60CHE77'J^-y 3 >'22{:, £<oy?X 
X h £ 3* & £ i: #T*£ & £ £ ZmmZtltz^ (^f77 
S90 3 ) . 

[0074] 7'jy^h'7>fA'^5STB^7>f7 
^h- 77'J7~y 3 y2 7K^ , jmMl 7*U 
y^l 2 J:sK!ltS<Ofc:f»Si:7!j 1 20^-*S 
IX^x/Kt fc*<0«?8S-^<I U*£fcfc»SS 
ftt^o »:Xf77S9 0 4T\ CHE77'J^ 

3^2 2^ ry y^K^4^£;£36&y?x*h£s 

TB10*^S*tE6. CHE77'jy-j/ 3 y2 2U 

&wc\ 7'j7r7^-f^^h'j2im« 

LT. STB 1 O&SiWL^N-K^xT&tX^U- 

>^^T*Affi?g2rBXt#-r* (Xf77S9 0 
5) . £<OfiWR«. £cr>94 7^7'J V*K5-f>K£JR 
tlUSTB 1 0^*^Sr^i-*^c£^Tj> 
fflz_l£^ t7h • h77« #-y?.xa. Scientific 



Atlanta^ ^Explorer 2000, General Instrument^?) 
DCT 5000-K ^hn-^aoStreammaster^ 
k\ aftftMffiiVKo*^ 7b' h77-*7^ 
x£#tj£ lEtc. 1^7'jy^K7>fA' 

a. -fc*y h ■ 1^77- ^*/^xtc>f yry^y h^it/c 

VV, i59;tfc£. Explorer 2000a. Power TVsJ-^U— r-f 
y/yXfA, DCT 5000 +aw i n CE^l/ 
-f ^/yXfA, Streannnastera. MicroWareXao 
pen TV:*^l—x>f y/yXfAjfilftlfl]itS e 
[007 5]Xf77S906tll CHETry^r- 
X3>22^ 7V>? 1 20*— #&t^fcT7K MIX 
iCSTB 1 0OA-^x7^^7a^l/-f^ 

^xxAtc^LTaaa^y v*K94A£iww" 

CHE77'jy-y 3 >'2 2mc07 , Jy^H7>f 
Mil* . teW^y V>9Y?4 sWC HE 6 <?)X ^ 0 liZ 

V 2 li:ftLXT?±A't&ZbW-CZi>. Wuli. CH 
E6a. A-HK7-f7, CD-ROM^t'^^LI^ 

ttciK^/y H^-f ^mm^im^^mifZ 

LT&<ZtWX'$&. CHE77U^-y 3 y 
2 2a. y^-*7 h • 7Q^y5 5:IWLT7-/P 

hT^jy^Vy^^. Mz-&7Vy?X-#cwyx7' 
1M hfrt>$m~thZLb&T£2>. CHE77y^y 
3>22aS^ryy^H^-f^'$r^ott*i:. *<z> 

^-LTSTBl Okzmh (Xf77S907) . ifetj* 
^TtiiO. 7'J^h'7>fAU CHE6tSTB10 

ny^fUfflLT. CHE6KSTB10^yn- 

K-rsifcA^s*. ry^^F7>fy\^s(tix*h. 

STB 10(1 £<0rUV^H9>f^SriXC0«ffltfl|i 

TBI 0^1/-- r ^ ^ • yXfA3 2C^^7'J 
y? VU^^tm-th (Xf77S908) 0 
[007 6] Xf77S9 0 9t\ CHE 6 a. EPfflx 
-^^STBIO (CiM*7c^(CC HE 6 ifimmt&m<n 

yyyfVy-i^m^h* che6ii stbio 

WotftftSftfc7'J^l 2S:IEaiLfe«f8. Si/ 
C HE 6 S^n- H»)x7^>f ratX^l^- 

HE 6a. V-JVYVA H^xy4*4f. U<o^»J 

y-xcoo^oio*^ry K^-f^N'$-BX!f*ti>£ 

h#T'£&. CHE77U^r~y 3 y22il 7»J7t 

5>x • U^hy 2 15:jeSrLT. CHE6#fl&ffl 
Tf&7°V y? 1 2{zttmLtzmL^7*V y? h*^>fy\'£ 
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7S9 1 lc7)U^-y{ciltf. ZOXoiZ. CHE 6 

%<7)tzib^ 7Vy?l 2±X'QifflthtziblzCHE 
6 STB 1 Ot^casix-^^iSftJiTJ^fc § 

i 25stb i oizmmi,znm-t&t:)h<?>® 
Wii^ov y y x^rvy vtc7y y ■ r^H • rw« 

[0077]il0ll *&RP>7 0 >?&*Fly££m 

2^U^^r— 7*/U- 'v.-y K • XVK (CHE) 6 SIX 
-fc-y h • hy7- if-y?X ( STB) 1 0*^$flTV> 
STB 1 Q\,Z\£7V>9 1 2* I «*a$ft.-CV>& . C 

HE 6 ICttlT— K 5 0 o , *^bjcc*-?v ^ry y 

Wh'2rMSOtc*fJffl$ix.5. .ico^tcRLTCHE 6 

?& ! ^m&3-?>l i 7T4>\s5 7j)m&2tli>. 70 y 
9nyy i^^x,— is 3 yyr^)V5 5li. -eii-etuo 
7H Mm%to*4 70)7\) yftztf&Ltzimnft. 

%&y7Vy9nyy 4 Jfii/- >- 3 y^r^/i^f&S. 

li. *ftty<?>7V>?& ! 5Jn!i£y-X-h-t2>7V>? 
>'7^ i i'-i'3y7T^MIiM^. c:<o&3ftSB 

mmtzmiz. 7>jy?&zfffi&vv—xyTjfr5 6 

-fZ-kts. 7V>9m?mizi~?VY7T4)V51 

fi, *i\?i\m%h?J7<7)7V yftzttSB+h&BW 

37VK77 / f Mi, ft&<7)70 yf&^mmzmm-t 

hfzfrlzftfc-fh&WlzX 9Hff$ii&-«03v>-K 
[00 78] r'j7T7>X - f^U^MJ 2 ltcon 
h V—rWiMtpffMfecr)*: ••/ h ■ h -/7- i£-/7X 

&7V >7tz&s.ffimzith(D(cim2ti& . mttf. 

7'Jyryyx - -r-f U7h0 2 1(4, STB10#7 
y>7 1 2£lg&LTV^.Ifcr»f.5. ^^jet 
T. t-A'SO^r^r?^ • -r-f hV2 1 £ 

wfflLT. • hv7- # y?xizmmzti. 

tz7Vy^(09^7imSU-h. CGItxa-^Sl 
J4. If-^SOtCioTfilffl^iiT. #?KB<0:7-y 



ffi^^Sr IhK— I- •? h H T T P L—X <Z)<7 1 71- i? 
ZffimtZ. HTTPt-A'5 3ll HTTP7nh3 

ivzw&t h ^<ntt\zmm*h®&<r>*r-><>-vh 

nmz, TCP/ \P7y4 T> h 5 414, TCP 

/ 1 P7uha/\s£ftLtzmm%-*r#-h-$-z>Bmz& 

mthWk^y^TyYX'hb. CHE6fcSTBl 

OcolSkojUiteli. UDP&-fc\ tcp/i PUtfkor 

d h n;u$r«ffl-f-s -r 1 t x-% h z t zmmztifz^. 

[0079] CixKttJELTSTBl 0(4. HTTPS 
l^TCP/I Prohn/USr-eix-fix^-K-h-rSHT 
TP?7-fTVh6 32UXTCP/I P-f-A6 4£3r 
■f & l!(i~S T B ID T4T _ S T B"l OW/'J ^— is 

CHE6Sr^>LTSTB 1 0CtS&£ix£'7x:7 > <.-i'* 
t;. STB 1 0C0J-— r^'T^-fex-C^SJ: pfcSWS 
ilS. 7'J>;K7>fA'33li. S T B 1 0 <7)o--if 
i-5tl!ft^91y3 7J7'Jy^ l 23&JEpgi|-r^ 
(OZVtf- h~$-%X V »J yrr^vSOlS^iUrTi; V 
9Y=7^^X'hh. faZfattibti*) . 7V>-?V74 
^'3 314. a— f HftMr 'J y^fil^«g5-9-.-K- h-r 

* J f#^:V^. Z<7)tilsb, STB 1 OcOjl— <fX(4^-y h 

1 2 0T7 y > 7«^SSgS:ra4&T*# -5 J: 5 tc. *^<0 

[0 080] Ofc^tJtKfitCioT. ST 

b i o<9i~n±. -^SJiU^x^-^tcr^-fex 

<X^X'7>J yf&ZFZMBlLX , 7Vy?l 2±X' 

7yy9U. ! *?*:m£T-f&z\ti) i x-*&. 3--wmmz 

jC^L-CT'jV^^'J^XXh^ HTTP77^7 
V h 6 3SZ/HTTPtf-yv5 3 ^LTC HE 6fci£ 

XhJrSTBl 0*»^>gttIXOs 7'Jy71 2tcW«-r 
57 l jy73y7^iV-X3y7T^f/l'5 5C01O 

V—KS 0M. 7V7ryyx ■ 
h'J 2 lSyr'J>-7»^'J7x^ht-^iiX7ttf«5: 
fOfflLT. 7'J >7 1 21,zttm-t&m^tc7Vyi>ny 
7 <*?3.v->>3y7TJ)i>ZMVi-tZ>. IS^7';y 
73y7< 3 yy r 4 iv*Mm.i,tz&. V— 

j<.5 0\tCGl^J^.-)VS lSrfOfflLT. 7'J 

?3?^h ffl^at/ -5- coffi^raa *a ^ titz 

^— ^** { . HTTPt-A'5 3aiXHTTP77^7y 
b 6 3 S:^ 5 0 rf^ S T B 1 0 KiH^ft-S . 

[0081 ] <fcWt\ STP 1 0<73X— r**. 17-^*5 

oi^iM^iUiry y^ffi^i y^-^'±ic^$^ 
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0*<. M^i^c^yvy^Ur^m^^y^yr^H- 

&t . s t b i o to- ftfffiR ltz70 yf&Zftikm 
izmmLfzmMZcyjyf&ZFa-zyFW^ tcp/i 
P?74 7*yh5 43tt/TCP/I Pt-A'6 4 5-^L 
T. -t-^'5 0*>4.STBl Qlzmhtlh. »>tST 

7oy?\ 2t,z&mzmo. ryy^i 2*^ i^rij 

[0082] Mfc, C!Ollifc<DBSl<D*-y h7-^gl 

HS-c^o. 70y?&* -i y?— hfr^coepffli; 

B^im^thi^xr-Mzmm^ixh^t.z^ znx 

[0083] 01 it, i-onTVyf^y? < 
<^zuV—^Byyr^ivi otf^^ftTi^s. 011 

7 o ffwm<?> 70 y ? n y y -f a ^ _ ^ 3 ^ y 7 4 )V 
ltzm^< Z 1 5rSB* Lxmmy 0 y? a yy ^ V- 

isny~7T4)V- 1 Sr-^-tf. flU 

>7< 4rjt.b- -/a^T^^TOli®:. *Wft<rYT 

vy9&^tt*vx-h^&7-vy?ummzists 

■ftZ-ktsitCOT'htHf^ m<?)ffl£7°V yfayy j 
I— is 3 y 7 r -i nVttWRt 1 1 iZtiffl-rh Z 1 1 X' 

^7 0(ct±stc. y'oyf&ztfmz&tsziyy J*?*. 

V- ~> 3 V7r-f;kfi£5SS5^7 2*iStt$ixS. Hi i 

9. 3V7^al/- ^3>-7r-f/PfS; 
3ggp#72J4, /'J^a^^alz-ya^r-f 

;p 7 o £ *tjs-r s r 'j y ^ b-t&m^nyvy 
?&. t 5m.mzttm-thmtL<7i7o y?u^mfcr-?-*z 

&3SgB# 7 2 fc(4 s ^ii-m^OT 'J y? U^mmizMSB 

-r&TiJyf&^mifcT-?*:"/ h7 3. 74, 7 5S 
7 6 $ ti h , %i\?i\<r)7 y y * &ftim&T- 
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SPECIFICATION 
1. TITLE OP INVENTION 

METHOD AND APPARATUS FOR SUPPORTING PRINTER 

MAINTENANCE 

2* CLAIMS 

1. A method for supporting printer 
maintenance in a network environment having a server, 

aLt_le_ast_one_network_devioe-and a- printer .— the - 

server containing a plurality of printer 
configuration files, said method comprising the 
steps Of: 

accessing one of the printer configuration 
Files which corresponds to the printer, the 
configuration file including a plurality of printer 
maintenance function names and a plurality of 
printer maintenance commands corresponding to the 
printer maintenance function names; 

genorating an HTML-based page corresponding 
to the printer, the HTML-based page containing each 
of the printer maintenance function names from the 
accessed printer conf iguration file: and 

sending the HTML -based page to the network 

device . 

wherein, upon selection in the network 
dovtce of one of the printer maintenance function 
names in the HTML -based page, tho server sends to 
the printer the printer maintenance command which 
corresponds to the selected printrvr maintenance 
function name. 

2. A method according to Claim 1, further 
including the step of receiving a printer 
maintenance request from the network device, the 
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pointer maintenance request containing a reference 
to the printer. 

3. A method according to Claim 2. wherein 
the accessing step is performed in response to 
receipt of the printer maintenance request. 

4. A method according to Claim 1, wherein 
each of the printer conf igurat Ion Piles has a 
standardized data format. 

5. A method according to Claim 4, wherein 
the standardised data format is an industry standard 
format . 

6. A method according to Claim 4, wherein 
the standardized data format includes an industry 
standard format and an extension to the Industry 

s tandard f onnat . 

7. a method according to Claim 1, wherein 
each of the printer configuration files Includes a 
plurality of printer maintenance function data sets r 
wherein each printer maintenance function data set 
includes a printer maintenance function name, a 
printer maintenance function description, a printer 
maintenance function resource and a printer 
maintenance function command parameter. 

8. A method according to Claim 7, where in 
the printer maintenance rune t ion resource is a file 
containing image data for incorporation into the 
HTML-based page . 
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9. A method according to claim 8, wherein 
the image data in the tile represents the printer 
maintenance function name corresponding to the 
printer maintenance tunc t ion resource. 

10. A method according to Claim 7 r wherein 
the prints maintenance function command parameter 
is a printer maintenance function command which is 
identified by the printer maintenance function name 
corresponding to the printer maintenance function 
command parameter. 

11. A method according to Claim 7, wherein 
the printer maintenance function command parameter 
represents a command file containing a printer 
maintenance function command which is identified by 
the printer maintenance function name corresponding 
Lo the printer maintenance function command 
parameter. 

12. A method according to Claim 7, further 
including a command parameter indicator which, when 
set to a etrat value, indicates that the printer 
maintenance function command parameter is a printer 
maintenance function coiimiand and, when set to a 
second value, indicates that the printer maintenance 
function command parameter represents tt command file 
containing a printer maintenance function command. 

13. A method according to Claim \ r wiieroin 
the interface module is a standardized software 
module for building an HTMi^-based page. 
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14. A method aaoordlng to Claim 13 , 
wherein the interface moduio is provided by the 
operating system of the server. 

15. A method according to Claim 1. wherein 
the interface module is a common gateway interface 
module. 



16. A method according to Claim \. wherein 
the selection hy the network device of one of the 
printer maintenance function names is performed by a 
user of the network device. 



17. A method according to Claim 1, wherein 
the user of the network device selects one of the 
printer maintenance function names by using a 
pointing device connected to the network device. 

18. A method according to Claim 1, wherein 
the method is performed in the server. 

19. A method according to Claim 1, wherein 
the network environment is a digital cable network. 

20. A method according to Claim 19, 
wherein the network device is a sot top box. 

21. A method according Lo Claim 19, 
wherein the method is performed in the server which 
is located in a cable head end of the digital cable 
network. 



22. A method according to Claim l r wherein 
the server execute* a script to send the printer 
maintenance command to the printer. 
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23. A method according to Claim 22, wherein 
the script is a common gateway interface script. 

24. A method for supporting printer 
maintenance in a network environment having a server, 
a plurality of network devices, and a printer 
connected to one of the plurality or network devices, 
the server containing a plurality of printer 
configuration files, said method comprising the 
steps of: 

receiving a printer maintenance request 
from one of the network devices, the printer 
maintenance request containing a reference to the 
printer; 

accessing one of the printer configuration 
files which corresponds to the printer, the printer 
configuration files having a standardized data 
format and including a plurality of printer 
maintenance function data sets each of which 
includes a printer maintenance function name, a 
printer maintenance function description, a printer 
maintenance function resource and a printer 
maintenance function command parameter; 

generating, by use of an interface module 
in the server, an HTML -based page corresponding to 
the printer, the HTML-based page conlaining for each 
printer maintenance function data set the 
corresponding printer maintenance function name, the 
printer maintenance function description, and the 
printer maintenance function resource; and 

sending the HTML-based page to the network 
device that sent the printer maintenance request, 

wherein r upon selection by the network 
device of one of the printer maintenance function 
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names in Lho HTML-based page, the server sends to 
the printer a printer maintenance Function command 
which is derived from the printer maintenance 
function caiman d parameter corresponding to the 
selected printer maintenance function namo. 

25. A network server tor supporting 
printer maintenance ia a network environment having 
at least one network device and a printer w tho 
server containing a plurality of printer 
configuration files, comprising i 

a program memory for storing process steps 
executable to perform a method according to any of 
Claims 1 to 24; and 

a processor for executing the process 3tep3 
storod in said program memory. 

26. Computer -executable process steps 
stored on a computer readable medium, said computer 
executable process steps to support printer 
maintenance in a network, environment having a server, 
at least one notwork device and a printer, the 
server containing a plurality of printer 
configuration files, said computer -executable 
process steps comprising process steps executable to 
perform a method according to any of Claims 1 to 24. 

27. A computer -readable medium which 
stores computer- executable process steps, the 
computer- executable process steps to support printer 
maintenance in a network environment having a server, 
at least one network device and a printer, the 
server containing a plurality of printer 
configuration files, said computer -executable 
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process steps comprising process steps executable to 
perform a method according to any of Claims 1 to 24. 

28. A control method in a network device 
which supports printer maintenance tn a network 
environment consisting of a server having a 
plurality of printer configuration files containing 
a plurality of printer maintenance function names 
and a plurality of printer maintenance commands for 
said printer maintenance names, comprising Lho steps 

receiving from said server, a printer 
maintenance page generated by accessing to the 
printer configuration file of a printer on which 
said server utilizes printer maintenance, said 
printer maintenance page containing a plurality of 
printer maintenance function names; and 

interpreting printer maintenance function 
names that are selected through a display interface 
based on said received printer maintenance page, and 
sending to said server, via the network environment, 
the selected printer maintenance function name, so 
as to conduct printer maintenance complying with 
said printer maintenance function name. 

29. The control method according to Claim 
28, wherein said printer maintenance paqe is 
described in HTML. 

30. The control method according to Claim 
28, further comprising a atop for informing said 
norver of identification information of the printer 
connected to said network device, said server 
accessing the suitable printer configuration file 
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basad on the informed printer identif ication 
information . 

31. The control method according to Claim 
28, further comprising a maintenance step which 
receives a printer maintenance rsommand from said 
server and sends the received printer maintenance 
command to tho printer. 

32. A network device which supports 
printer maintenance in a network environment 
consisting of a server having a plurality of printer 
configuration files containing a plurality of 
printer maintenance function names and a plurality 
of printer maintenance commands for said printer 
maintenance names, the network device comprising: 

a program memory for storing process steps 
executable to perform a method according to any of 
Claims 28 to 31; and 

a processor for executing the process steps 
stored in said program memory. 

33. Computer- executable process steps 
stored on a computer readable medium, said computer- 
executable process steps to control a network device 
which supports printer maintenance in a network 
environment consisting of a server having a 
plurality of printer configuration files containing 
a plurality of printer maintenance function names 
and a plurality of printer maintenance commands .Tor 
said printer maintenance names, said computer- 
executable process staps comprising process steps 
oxecutable to perform a mothod according to any of 
Claims 28 to 31. 
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34. A computer readable medium which 
stores computer- executable process steps w the 
computer- executable process steps to control a 
network: device which supports printer maintenance in 
a network environment consisting of a server having 
a plurality of printer configuration files 
containing a plurality of printer maintenance 
function names and a plurality of printer 
maintenance commands for said printer maintenance 
names, said computer- executable process steps 
comprising proces s s t epsTexecu t ab le~ t o ~p er f orm a~ 
method according to any of Claims 28 to 31. 

3. DETAILED DESCRIPTION OF INVENT CON 
Field of tne Invention 

The invention concerns a network centric 
printing system in which printer maintenance 
functions are accessed over the network: from a 
printer configuration file- Specifically, the 
Invention access os a printer configuration file and 
then builds an HTML page which displays available 
maintenance functions from the printer conCtguration 
file for selection and use by a network user. 

Incorporation By Reference 

U.S. Patent Application No. 09/35/, 431. 
entitled "Software Architecture for Cable Television 
Home Printing"* , and U.S. Patent Application No. 
09/357,433, entitled * Internet -Based Push Printing 
Over Cable Network" , are each Incorporated herein by 
reference. 

Oescrlptlon of the Related Art 

In a typical network- based system, the 
network is comprised of at least one server and 
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several computing devtcos, such as perconal 
computers and workstatious, through which network 
users access and utilize the network servers. In 
such a system, the network user typically has a 
printer driver located locally within the personal 
computer or workstation that is used by the network 
user. In this raauucr, when the network user desires 
to print an image or information from an application, 
such as a network browser or a word -processing 
application, the related data is transformed through 
the printer driver in the network user's computer 
into print data for printing on the desired printer, 
regardless of whether the denired printer is located 
as a peripheral of the network user's computer or is 
a network printer - 

Recently, the lmplemeatatlon of network 
centric environments has increased , in which a 
network server is accessed and utilized by a 
plurality of network users through a simple network 
device at the location of each network user. For 
example, a digital cable network provides not only 
digltul cable television services to a home user 
having a set-top box (STB), but also provides other 
services to the network user through the STB, such 
as internet access. In such au environment, the STB 
is connected to the television of the network user 
and is also connected to a cable head end (CHE) of 
the digital cable network. The CHE is used to 
combine digital cable television services, internet 
access services and other third- party services for 
distribution from a server of the CIIE fco the STBs of 
the network usees who subscribe to the digital cable 
network. In this manner, a home network user can 
access and utilize data image files from the server 
at the cable head end and also may access and 
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utilize files from various locations* on the internet 
via a browser in the STB. 

xt is desirable for a home user of a 
digital cable network to have the capability to 
print images Lo a printer located within the home of 
the home user and connected to the STB of the home 
user. Such printing systems are described in U.S. 
Application No. 09/357,431, entitled "Software 
Architecture for Cable Television Home Printing", 
and U.S. Patent Application No. 09/357,433, entitled 
"Internet-Based Push Printing Over Cable Network - . 
Those applications describe a digital cable network 
which provides the ability of a server in the CUE to 
prepare and send print data from the CHS to the STD 
o? the home user for printing on a printer which is 
connected to the STB. For example, the print data 
prepared at the CHE may represent a weekly 
subscription to specific information of interest to 
the home user wherein the CHE collects the 
information from a third party, such as a web site 
on the Internet, and then prepares a print job 
containing print data by using a printer driver 
located in the CHE . The utilized printer driver 
corresponds to the type of printer located in the 
network user's home. In the alternative, the print 
data may represent Information from a ttiird oarty, 
such as an advertisement from a store, in which the 
print job is initiated by the third party, prepared 
by the CHE using the appropriate printer driver, and 
sent to the home network user's printer For printing. 

It can be appreciated that frequent use of 
the network user's printer may result in degradation 
of the print quality of the printer if printer 
maintenance is not performed to return the printer 
to a good printing condition. Typical maintenance of 
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a printer , such as an Ink jet printer, includes 
cleaning or the print heads, the printing of a test 
page to test the print quality condition, the 
performance o£ a nozzle check: to ensure that the 
nozzles are performing correctly, and a cleaning of • 
the rollers* In a conventional network: environment 
in which the network user accesses the network 
server via a personal computer, the network user can 
access the printer maintenance command*) supported by 
the printer driver for the network user's pcinter 
through a graphic user interface supported by the 
printer driver. For example, the network user may 
use a pointing device, such as a mouse, to click on 
an icon corresponding to the printer, whereupon the 
printer driver supports the display of a printer 
maintenance window in which the network us or can 
select one of several commands corresponding to each 
or the available printer maintenance functions. 

In a network centric environment, such as a 
digital cable network, thB network device utilized 
by the network user, such as a set -top box (STB) , 
typically has limited hardware resources available 
to support execution of significant, complex 
software programs. For example, an STB has a limited 
amount of memory available that is less than the 
amount typically found in a personal computer. 
Accordingly, an STB is unable to load and executo a 
conventional printer driver having graphic user 
interface capabilities. This presents a problem in 
network centric environments that support printing 
services. For example, in a digital cable network 
system, an appropriate printer driver tor each 
network user's printer on the network is located tn 
the server of the CHE of the digital cable network. 
As discussed above, the printer driver is utilized 
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by the CHE to generate a print job. either at the 
request of the network ugcr or of a third party, and 
to send the print job down to the set- top box or tho 
network user for printing on the printer connected 
to the set- top box. Accordingly, printers residing 
on the digital cable network need to be managed both 
by the network administrator at the cable head end 
and by each corresponding network user at the 
location of the printer. 

Unfortunately, the prlntor drivers for all 
"of "the possible "types olf~pr inters" supported by the 
digital, cablo network tend to vary greatly in size, 
functionality and format. Therefore, the use of a 
common sofewaro program in the CHS sorver to provide 
a grapliic user interface for all printox drivers to 
network users, including network admin Us t rat or s , 
would be very complex and cumbersome . 

Therefoce. a printing system Is desired for 
network centric environments in which a common 
printer maintenance scheme is utilized for allowing 
both the network administrator and the printer 
owners to access printer maintenance functions for 
maintaining the printer of each network usor in a 
good printing condition, wherein the scheme is 
general enough to support many different types of 
printers. It is also desirable that the common 
printer maintenance scheme should not have to bo 
modified every time a new type of printer is added 
to the digital cable network. In addition, the 
scheme should be easy to use by a network user via a 
network device having limited resources, such as a 
set -top box. 



SUMMARY OP THE INVENTION 
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The present invention addresses the 
foregoing problems by providing a printer 
maintenance scheme for use in a network centric 
environment, wherein a network user accesses a web 
pag3 from a server that displays printer maintenance 
command names and descriptions for the desired 
printer, which are obtained i!rom a printer 
configuration file cor responding to the desired 
printer. When the network UBer selects one of tho 
printer maintenance functions from the web page, thw 
corresponding maintenance command is sent from the 
server to the network user's sot -top box and then to 
the printer attached to the set-top box in order to 
initiate the desired printer maintenance function in 
tne printer. Accordingly, a generalized printer 
maintenance scheme is provided for supporting any 
type of printer connected to the network centric 
system, wherein the printer maintenance scheme can 
be accessed by either a network u<?er oc a network: 
administrator, and wherein the printer maintenance 
function descriptions and commands are accessed 
directly from an extended printer configuration file 
located in the secver of tne network centric system. 

Accordingly, one aspect of the invention 
concerns printer maintenance support in a networX 
environment having a server, a network device and. a 
printer, the server containing a plurality of 
printer configuration files. The printer maintenance 
is supported by accessing one of the printer 
configuration files which corresponds to the printer, 
the configuration file including a plurality of 
printer maintenance function names and a plurality 
of printer maintenance commands corresponding to the 
printer maintenance function names, generating an 
HTML -based page corresponding to the printer, the 
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HTML-based page containing each o*T the printer 
maintenance function names from the accessed printer 
configuration file, and sending Lhe HTML-based page 
to the network device. Upon selection in tlie network 
device of one of the printer maintenance function 
names in the HTML- based page, the server sends to 
the printer the printer maintenance command which 
corresponds to the selected printer maintenance 
function name. 

Preferably „ the invention is Implemented in 
the server "in the network ^Henvixonment^ and " the " step 
of accessing one of the printer configuration files 
is performed in response to a request from a network, 
device of a network user, and the HTML-based page is 
sent to the network device of the requesting network 
user. In addition, the printer configuration file 
preferably has a standardized data format. 
Furthermore, the HTML-based page preferably is 
generated by using an interface module in the server, 
which is preferably a common gateway interHace (CGI) 
module. Preferably, the invention 1*5 practiced in a 
server of a digital cable network system. 
Accordingly r the network device is a set top box and 
the HTML -based pago is sent to the set top box of a 
requesting network user and displayed on a 
television attached to the set-top box. Also 
preferably, the standardized data format is an 
extended version of an existing printer 
configuration file format standard. 

By virtue oi! the foregoing , a generalized, 
common printer maintenance scheme provides a common 
graphic Interface to a network user, such as a 
network administrator or a home network user, for 
accessing printer maintenance functions of a 
particular printer in the network centric 
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Guvironment. This common printer maintenance scheme 
is made possible by standardized extensions to 
printer configuration files which axe provided by 
the manufacturer of each printer. Accordingly, a 
network user can access the printer maintenance 
functions of a printer via a network device of 
limited capabilities, such as an ST3. In addition, 
the printer maintenance scheme does not need to be 
modified every time a new type of printer is 
incorporated into the network centric environment 
because the corresponding printer maintenance 
functions of the new printer are supported in the 
printer's corresponding configuration fiie. 

According to another aspect, the invention 
concerns the support of printer maintenance in a 
network environment having a server, a plurality of 
network devices, and a printer connected to one o? 
the plurality of network dwices, the server 
containing a plurality of printer configuration 
files. The printer maintenance support includes 
receiving a printer maintenance raquest from one of 
the network devices, the printer maintenance request 
containing a reference to the printer, and accessing 
one of the printer configuration fiies which 
corresponds to the printer, the printer 
configuration files having a standardised data 
format and including a plurality of printer 
maintenance function data sets each of which 
includes a printar maintenance function name, a 
printer maintenance function description, a printer 
maintenance function resource and a printer 
maintenance function command parameter, -me printer 
maintenance support Turther includes generating, by 
use of an interface modulo iu the server, an 
HTML-based page corresponding to the printer, the 
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HTML -based page containing for each, printer 
maintenance f unction data set the corresponding 
printer maintenance function name, the printer 
maintenance function description, the printer 
maintenance function resource and the printer 
maintenance function command parameter, and sending 
the irmr^-based page to the network device that sent 
the printer maintenance request. Upon selection by 
the network device of one of the printer maintenance 
function names in the HTML -based page, the server 
sends to the printer a. printer maintenance function" 
command which is derived from the printer 
maintenance function command parameter corresponding 
to the selected printer maintenance function name. 

Preferably, the invention is practiced in a 
server of a digital cable network system. 
Accordingly, the network device is a set-top box and 
the HTML-based page is senL to the set -top box of a 
requesting network user and displayed on a 
television attached to the eat -top bos. Also 
preferably, the standardized data format is an 
ox tended version of an existing printer 
configuration file format standard. 

By virtue of the foregoing, a generalized, 
common printer maintenance scheme provides a common 
graphic Interface to a network user, such as a 
network administrator or a home network user, for 
accessing printer maintenance functions of a 
particular printer in the network centric 
environment. This common printer maintenance scheme 
is made possible by standardized extensions to 
printer configuration JTiles which are provided by 
the manufacturer of each printer. Accordingly, a 
network user can access the printer maintenance 
functions of a printer via a network device of 
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limited capabilitios, such as an STB. In addition m 
the printer maintenance scheme does not need to be 
modified every time a new type of printer is 
incorporated into the network centric environment 
because the corresponding printer maintenance 
functions of the new printer are supported in the 
printer's corresponding configuration file. 

This brief summary has boon provided so 
that the nature of the invention may be understood 
quickly. A more complete understanding of the 
Invention can be obtained by reference to the 
following detailed description of the preferred 
embodiment thereof in connection with the attached 
drawings . 

DETAILED DESCRIPTION OF THE PREFERRED BMBOD I MgNTS 
The present invention relates to a common 
printer maintenance scheme for access and 
utilization by users of a broadband network in order 
to support printer maintenance of printers in the 
broadband network. It should be no tod that the 
present invention can be implemented in anv general 
broadband network which supports network con trie 
printing services. Examples of such broadband 
networks include, but are not limited to, digital 
cable networks. DSL networks, wireless digital 
networks, satellite - based networks and the liko. A 
digital cable network is used herein for purposes oi! 
explaining the present invention, although it can bo 
appreciated that the present invention may be 
practiced in any one oi: the foregoing broadband 
networks, as well as other types of broadband 
no tworks . 

Figure 1 illustrates a regional broadband 
digital cable network connoctod to the Internet and 
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utilizing the present invention. Tha network ie 
capable of delivering analog and digital broadcasts, 
secure analog and digital broadcasts, analog and 
digital pay-per-view r analog and digital impulse 
pay-par-view, digital near video on demand, one-way 
real-time datagram (broadcast IP data packets) , and 
two-way real-time datagram (addressed IP data 
packets ) • 

As shown in Figure 1, the above-listed 
services may be delivered frura service 
infrastructure 1 located at the cable head-end, the 
infrastructure Including value-added service 
provider systems 2 and network control systems 3. 
Value-added service provider systems 2 Include 
digital satellite distribution systems, applications 
executing ou cable servers [ sucii as special-purpose 
applications like subscriber service application, 
content gather applications, etc.), digital media 
servers output ting MPEG- 2 datastreams, and an 
application data carousel defined by the OSM-CC 
specification. Network control systems 2, consisting 
of the Broadcast Control Suite and the Power Key 
Control Suite, pcovlde management and control for 
the service?! supported by the broadband network. 

Alternatively, services may be delivered 
from World Wide Web (WWW) 4 through internet proxy 5 r 
for example, from remote merchants like merchant 8. 
Examples of merchants include banking, retailing, 
utilities, and the like. 

In either case, the services are delivered 
to Cable Head End (CHE) 6, which serves as an 
interface between the service providers and the rest 
of the broadband network. 

In particular, CHE 6, which is responsible 
for providing services to 500,000 to 1,000,000 homes. 
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is connected via fiber optic cabling to hubs 7. 
which are connected to CHE 6 or other hubs 7. Bach 
hub 7 is, in turn, connected to at least one node 9. 
aJso using fiber optic cabling. Coaxial cable is 
then used to connect each node to Set Too Boxe*> 10 
(STB's) of 500 to 2000 homes. Finally, each STB 10 
is connected to television 11, printer 12 or both. 
Accordingly, serviced are delivered from a service 
provider to CHE 6, to one or more hubs 7, to node 9, 
to STB 10 and to television 11 or printer 12. A user 
oiT STH 10 may utilize a remoto control or other type 
of pointing device to interface with the services 
offered via STB 10 and displayed on television n . 

It should be noted that, by virtue of the 
foregoing arrangement, service infrastructure 1 may 
be distributed among CHE 6, hubs 7, or other 
facilities. 

Figure 2 illustrates several relevant 
components of service infrastructure l r CHS 6. and 
STB 10, as well as relevant internet components of 
remote client modules connected to CHE 6 via 
Internet proxy 5. in particular, throe 
representative client modules 14 are illustrated 
(although many more are contemplated in an actual 
implementation) , each client module 14 being located 
remotely of CHE 6 and connocted to CHE 6 over the 
internet via internet proxy 5. Client modules 14 ,nay 
be executing on servers operatod by a bank, a 
newspaper, or other entity from which a user may 
desire print data. Of course, more than three client 
modules 14 may be connected to the architecture 
shown in figure 2. 

JSach client module 14 includes client 
application 15, a Cable Printing Services 
infrastructure (CPSI) client 16, and Internet 
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Printing Protocol (IPP) client 17. Each client 
application 15 is preferably specific to services 
being performed at the client nodule, such as 
banking, services, newspaper services, and the like. 
Other client -specific applications may also be 
executed at the client modules r such as applications 
that generate data or access databases for printout. 
Client application 15 communicates with CPSC client 
1$ using an application programming interface (API). 

CPSI client 16 delivers print data received 
from client application 15 to CHS G through IPP 
client 17. Correspondingly, CHS 6 Is provided with 
IPP server 19 to receive the print data. It should 
be noted that the print data travels over all three 
of IPP, HTTP, and TCP/IP protocols between 
respective ones of IPP clients 17 and IPP sotver 19. 

Although Pigure 2 is illustrated with an 
IPP client /server communication between client 
modules 14 and CHE 6, other communication protocols, 
or layers of protocols r may also be used. For 
example, to facilitate printing that is secure, an 
SSL (secure socket layer) protocol may be utilized. 
In such an arrangement , a protocol stack is used, 
consisting of IPP client 17 over HTTP over SSL over 
TCP/IP. A complementary arrangement is provided at 
CHE 6. Similarly, other protocols may be used, and 
multiple protocols can be used in parallel or in 
stacked arrangements. 

Whatever client /server arrangement is used, 
the client and servers communicate over a CPS t 
transport layer that facilitates communication from 
CPSI client 16. In general, data is pushed in one 
direction from CPS t client, with little or no data 
(other than acknowledgments and the like) returning 
in the other direction toward CPSI clJ ent 16. The 
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actual CPS! transport may use TC^/IP, Sl^TP, or the 
like. The sessions may be secure. The CPSI 
transport layer is configured to hide any 
differences in the actual transport fro* CPSI client 
16, so that the actual transport Is transparent from 
the viewpoint of CPSI client 16, thereby making CPSI 
client 16 transport -independent. 

CHi2 6 includes CPSI servor 37, which is 
complementary in software structure to CPSI client 
16, and acts to receive data tranynrUtod from CPSI 
client 16. CHE 6 further includes spooler 20, which 
assigns print data received from tPP soever 19 and 
CPSI server 37 to a logical printer corresponding 
logically to a printer 12, and qpieues print data for 
a physical device corresponding to the logical 
printer. CPSI spooler 20 assigns print data to a 
logical printer by retrieving a profile from 
preferences directory 21 which corresponds to a user 
ID or other address information received with the 
print data. 

Besidos address information, prefocoace 
directory 21 also stores other information relating 
to subscriber preferences. Such information is set 
initially by the subscriber, during a registration 
process, and may thereafter be modified as desired. 
One such preference is a blocking feature, whereby a 
subscriber can block printing jobs that are received 
from particular merchants, or can accept print jobs 
only if they are received from particular merchants. 
Another such preference involves selection and 
configuration of an automatic data/information 
delivery service. According to this delivery service, 
and based on subscriber preferences, CHE 6 
periodically execute? a data gathering application 
(like application 22) that gathers information from 
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internet eources (such as news, coupons, theater 
schedules and the like), packages the information 
into a print dob, and sends Lhe print job to the 
subscriber's set top box. 

CPSI spooler 20 is also connected to cable- 
specific applications such as application 22 through 
CPSI server 37, IPP server 19, ipp client IB, and 
CPSI client 23. CPSI olleni: 23 is similar to CPSI 
client 16. Moreover, application 22 is similar to 
client application 15 r in that it provides an 
application executed to perform servicer* specific to 
a client (here, tho cable head end) and can deliver 
print data to CPST spooler 20. 

IPP client 24 Is connected to CPSC spooler 
20 via CPSI client 38 to allow CHE 6 to communicate 
with each STB 10. CPSI client 38 is similar to CPSI 
clients 16 and 23 , and ayaiu provides for a 
complementary software architecture and data 
communications with a CPSI server at the set top box. 

In this regard, only two of many thousands of STB's 
are illustrated. Each STB 10 Includes IPP server 25 
for connection to IPP client 24. It should be noted 
that, to deliver data from CHE 6 to STB 10, a server 
is established in STB 10 and a corresponding client 
is established in CHE 6. In such a case, a preferred 
transport protocol is again the CPSC transport layer, 
which is usable regardless of the particular 
underlying transport (TCP/IP. SMTP, QPSK. DOCSYS, 
broadband through IP gateway, etc.). 

Although Figure 2 illustrates an IPP 
client /server communication betwean CHE 6 and STB 10. 
other protocols m*ty also be used. For example, in a 
situation where the resources available in STB 10 
are already strained. It is possible to use SMTP and 
POP mall protocols to deliver print Jobs from CHE 6 
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to STB 10. Advantages of such an arrangement includa 
the fact that many conventional STB's already 
include mail protocols, thereby avoiding a further 
increase in STB resource usage , firewalls that might 
exist in CHE C will allow mail to go through, 
multiple mailboxes can be defined in each household, 
and mall clienls (at the client modules) can easily 
he configured to support print jobs. In the latter 
situation, CHE 6 and corresponding client modules 14 
are also configured for communication via a mail 
protocol client /server relation, sui-Ji as an SMTP 
client /server. Similarly, other protocols can be 
used between CIEE 6 and respective STB 10* s, and 
multiple protocols can be used in parallel or in 
stacked arrangements. 

STB 10 includes CPSI server 39, and further 
includes CPSI spooler 26, which controls a single 
crueue for a single logical, printer corresponding to 
printer 12. Otherwise, CPSI spooler 26 is nearly 
identical to CPSI spooler 20, as are CPSI server 39 
and CPSI server 37. The limited functionalities of 
CPSI spooler 26 and CPSI server 39 are advantageous 
because STB 10 is likely to have limited computing 
resources. Sf* 10 also lnoludea STB client 
application 27, which communicates to CPSI spooler 
26 through CPSI client 29, using a subset of the API 
used by client application 15. This configuration 
allows an STB user to initiate local print jobs. 

Figure 3 illustrates representative 
software architecture of set top box 10. In general, 
this software architecture, together with the 
hardware architecture of the set top box, supports 
the reception of analog and digital services. In the 
case of analog services, STB 10 tunes to an analog 
channel, extracts the NTSC video signal, and drives 
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the local Latavi_E±on xecBlver. In the case of 
digital services, STB 10 tunes lo the appropriate 
digital channel, extracts MPEG-2 video packets, 
decrypts, decompresses and routes the resulting 
video to an OTSC driver, so as to obtain an NTSC 
signal to drive the local television receiver. In 
addition, private data is received over the digital 
channel. Print jobs can be delivered to STB 10 over 
a digital channel of digital services, or over 
private data channel, ana is delivered using the 
CPS! transport^ STB 10 reconstructs the packets from 
the CPSI transport, and routes the data to the 
addressee, here, IPP server 25. 

Througii the software architecture 
Illustrated in Figure 3, STB 10 hosts various 
applications that present to the home user 
functionality offered by various cable services . 
Typical applications ace a navigator, an interactive 
program guide, electronic mail and a web browser. 
Most of these applications are client /iiervor 
Implementations, whore STB 10 hosts the client 
software, and CHE 6 hosts the server software. 
Communication between client and server over the 
cable network is facilitated by an operating system 
executed on STB 10, and is performed through 
published API 1 s . Depending on the hardware platform 
and the operating system, those applications may bo 
resident at STB 10, or can be downloaded from 
servers situated at CHE 6 for execution at STB 10. 

Thus, as shown in Figure 3, software 
architecture and STB 10 includes an interface 31 to 
hardware, an operating system 32, an HTML engine 34, 
resident applications 35, and other applications 36 . 
The operating system 32 is usually vendor- specific 
Cor the STB, and may Include operating systems such 
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as PTV r WinCB. MicroWare or OpenTV. H*TML engine 34 
provides a group of independent handlers that can be 
plugged together In conformity to known plug- in 
specifications so as to provide ability to handle 
different types of media such as HTML, GCF, MPEG, 
HTTP, Java script, etc. The HTML engine 34 is used 
to allow STB 10 to reader HTML documents bo a 
windows manager Tor display on the local television 
receiver. HTML documents may bo retrieved from local 
cache, from in -band and out -of -band broadcast 
carrousels, vbc streams. HTTP proxy servers located 
at CUE 6, or remote HWP servers accessed by the STB 
user over the internet. In the lattor case, 
documents retrieved flcom external web servers are 
filtered by a proxy according to predefined 
filtering criteria ( such as surf watch) , which also 
may convert requested documents into formats 
supported by the HTML engine 34. 

Resident applications 35 include such 
applications as the aforementioned navigator, 
interactive program guide, and the lik*. 
Applications 3ij and 36 include a web browser, an e- 
mall program, and print driver 33 for attached 
printer 12, as well as other applications. As 
described above, STB 10 has limited hardware 
resources compared to a typical personal computer or 
network workstation. Accordingly, Lhe above- 
mentioned applications are limited in nature. Of 
particular importance, printer driver 33 is a 
stripped- down version of a conventional printer 
driver and therefore has limited capabilities. 
Printer driver 33 is used primarily to send print 
data and commands to printer 12. Accordingly, 
printer driver 33 has a limited ability, if any, to 
support a graphic user interface to allow a user of 
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STB 10 to interact with printer driver 33. Foe 
example r unlike a user of a typical personal 
computer, a user of STB 10 is generally unable to 
access a graphic user interface supported by printer 
driver 33 in order to perform maintenance commands 
to maintain printer 12 in a good printing condition. 

Printer driver 33 may be provided to STB 10 by an 
external medium , such as a floppy disJc or a CD-ROM, 
or through the browser application from applications 
36. In the alternative, printer driver 33 may be 
provided to STB 10 frrom CHk 6 via a plug and-play 
mechanism, as described in more detail below. 
Applications 35 and 36 also include the 
aforementioned applications from Figure 2. namely 
IPP server 2ii. CPSI spooler 26, CPSI client 29. and 
STB client applications 27- 

Be cause of limited resources available 
within ST3 10. print data destined for printer 12 is 
not forwarded to STB 10 in a high level davice- 
IndependenL print language (such as a page 
description language like PCL5, PDF, PostScript or 
the llJce) Cor rasterization at STB 10. Such an 
arrangement, which requires STB lO to casterize 
print data based on a higher level printer language 
would often overwhelm the availability of resources 
at STB 10, Accordingly, and because a high speed 
data communication linfc exists between cue 6 and STB 
10. rasterization is performed at CHE 6, and 
rasterlzed data is sent from CHtf 6 to STB 10 for 
printout by printer 12. This section describes a 
preferred implementation for achieving this effect . 

Figure 4 shows the overall data flow of a 
print Job from client module 14 such as a remote 
mfirohaut or a client application executing at CHK 6, 
through to its final delivery to printer 12 at the 
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home of the STB user. As shown in Figure 4, client 
application 15 executing in client module 14 
generates a print J oh addressed to one or more 
printers at one or more STBs . The print job Is 
generated in a high level page description language 
(PDL) such as PostScript, PDF, HTML, or the like. 
High level printar languages such as tnese PDijS are 
preferred, since they are printer independent, 
therehy freeing the client application from a need 
for any knowledge of the configuration of the 
destination printer 12. The print Job in PDL format 
is delivered over the aforementioned CPS I client 16 
from the client module 14 out through to CHE 6 where 
it is eventually accepted by CPSI spooler 20. At 
CPSI spooler 20, the print job is raster! aed based 
on knowledge of the configuration and type of 
destination printer 12. which in turn is obtained by 
CPSC spooler from preferences directory 21 based on 
the destination printer address provided by the 
client module. The rasfcarized print job ift delivered 
over the aforementioned client/ so rver relationship 
between CHE 6 and STB 10, where the rasterlzed print 
job is eventually accepted by CPSI spooler 25 at STD 
10. From there, the rasterlzed print Job is 
delivered to target printer 12 for printout thereby. 

Figure 5 is a Qow chart which illustrates 
this process in further detail. The process steps 
shown in Figure 5 are stored on a computer readable 
medium such as an un shown memory at CHE 5 (for those 
steps performed by cable head end 6 ) or an unshovn 
memory at STB 10 ( for those process steps executed 
by set top box 10). Briefly, according to the 
process steps shown in Figure 5, to print a pcint 
Job received by a cable need end on a printer 
connected to a sot top box that communicates with 
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the cable head end over a high speed data 
communication networx, the print Job is received by 
the cable head end In a high level printer 
description language addressed to one or more such 
printers. Based on the address, the cable head end 
obtains a software driver for the pr later, the 
software driver corresponding to configuration and 
type of the addressed printer. A logical printer is 
created in the cable head end (if a logical printer 
does not already exist), the logical printer 
corresponding to the software driver, and the 
logical printer is executed so as to rasLerize the 
high level printer description language print job 
into a rasterlzed bit map Image format. The 
rasterlzed bit map image format is transmitted over 
the high speed data communication network to the set 
top box addressed in the print job. At the set top 
box, the set top box creates a logical printer 
corresponding to its locally connected printer (if a 
logical printer does not already exist J , with the 
logical printer accepting as Its Input the 
rasterlzed bit map image data. The rasterlzed bit 
map image data is sent to the set top box's logical 
printer, which in turn routes the print job to the 
locally connected prJnter. 

In more detail. Figure 5 shows steps S501 
through S515 that are performed at CUE 6. and steps 
S516 through S520 that are performed at S'£*i 10. In 
step S501. cable head end 6 receives a print job 
from a client application. The print job is 
preferably in a. high level printer description 
language (PDL) which is printer independent. In 
addition, the print job Includes one or more 
addresses identifying the destination or 
destinations for the print job. The addresses may be 
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in any convenient format agreed to mutual ly between 
cable head e.id 6 and the ollent appl 1 cat loan . 

It is envisioned that the print jobs? 
received by cable head end 6 are print jobs from 
merchants located romotaly and connected to cable 
head end 6 via the tntccnet. Examples of merchants 
and corresponding print jobs include a bank that 
prints out bank statements directly into a 
customer's home, utility companies that print out 
utility bills directly at a consumer's home, 
advertisers that printout advert J sements and/or 
coupons directly at a consumer's home, 
newsletter/news clipping services that print out 
periodicals directly in a reader's home, and the 
like. Xt is also possible for the print job to be 
delivered from a client application executing at 
cable head end 6, for example 9 a client application 
22 that generates a monthly cable guide for printout 
in a viewer's home, a news retrieval service which, 
based on automatic searches performed in accordance 
with user preferences over the internet, obtains 
news from a variety of internet sources, collator 
such news, and prints news out directly in a news 
reader's home, and the like. Multiple other 
arrangements are easily envisioned. What is 
preferable in the context of the invention, however, 
is that the print job is received by CPSI spooler 20 
in cable head end 6 in a printer-independent format 
such as the aforementioned printer description 
languages . 

In step S502, and based on the printer 
addresses received with the print job, CHE 6 
accesses preferences directory 21 so as to retrieve 
user profiles for the users corresponding to the 
printers to vhich the print job is ultimately 
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destined. User profile* preferably Include at least 
an Identification of printer configuration and type 
of printer 12 connected to the user's set top box- 
Other information may also be included in the user 
preference. One such piece or Information is a 
blocking filter, whioto specifies filt<*ring applied 
to the print jobs, thereby to permit a usor to 
exclude unwanted print jobs. For example, so as to 
avoid a proliferation o? unwanted print jobs at his 

-^P 1 ?® P :r ^ t ^.__a_user„ may_ specif y_pref erences — 

instructing cable head end 6 to block print jobs 
from specific sources, or to allow print Jobs only 
from specific sources. Any such preferences aro 
applied in step S503 in whioh CTB 6 determines 
whether or not to reject the print job. If the job 
is rejected, flow branches to step S504 so as to 
reject the job and. possibly, to inform client 
module 14 that the job has been rejected. 

If the print job is accepted for printout, 
flow advances to step S506 in which the print job is 
scheduled and deposited in the subscriber's queue, 
and the step S507 in which the cable head end 
determines whether a print driver exists for the 
printer to which the print job is destined. A print 
driver might not exist for a variety of reasons. One 
such reason is that the cable head end does not have 
available a software module corresponding to tne 
printer defined in the user profile. In such a 
circumstance, cable head end 6 simply accesses an 
internet provider of such a software driver, such as 
an internet «ito corresponding to the printer 
manufacturer. One more common situation in which a 
driver might not exist, however, is a situation in 
which the user profile does not contain any 
identification of printer configuration or type. 
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Such a situation is addressed in stops S509 and S510, 
to which CH« 6 branches in a situation where a 
driver does not exist for failure of the user 
profile to specify a printer. 

Thus;, in step S509, CHE 6 communicates 
directly (via CPSI spooler 20, CPSI client 38, and 
IPP client /server 24 and 25) to the destination STB 
10, with a request for STB 10 to provide an 
identification of configuration and type Cor printer 
12 connected to STB 10. STB 10 responds with the 
needed inf ormatlon, which is obtained by Chw 6. in 
step S510, CIIE 6 loads thB driver corresponding to 
the identification information provided from STB 10, 
and in addition updates the user profile in 
preferences directory 21 r so that future print Jobs 
can be performed moire readily, without the need for 
communication with STB 10 for the purpose oC 
determining printer Identification. 

In any event, once a driver exists, flow 
advances to steps S511 and S512, in which CPSI 
spooler 20 in CHE 6 determines whether a logical 
printer corresponding to the print driver already 
exists, or if one need.? to be created. A logical 
printer will already exist if a prior print Job has 
already been processed. Using the logical printer, 
CPSI spooler feeds the print job in the printec- 
lndependent PDL format to the logical printer, such 
that the logical printer rasterizes the print Job 
into a printer- spec t fric rasterized bit map image 
(step S514). It should be understood that the 
rasterized bit map image orint job is not g imply a 
fully bit map raster of the print job. Rather, the 
rasterized bit map print job is a bit -by bit 
representation of the print job tailored 
-•specifically for the printer corresponding to the 
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logical printer in CPSJC spooler 20. As on© example 
of printer- specific rasterization, many printers 
require print commands embedded in the print job, so 
as to enable control over the printer. Examples ox 
such print commands include start - of -page, advance- 
down, eject- page, load- new- page, and the like. Such 
printer -specific commands are embedded in the 
rasterized print job. As a further example, some 
printers, such a bubble jet printers, print in bands, 
and embedded commands are needed so as to define 
such bands . As yet a further example, some bubble 
jet printers that print in color require print data 
to be supplied out of sequence for each different 
color, so as to accommodate physical differences in 
location botwoen printing jets for one color 
relative to printing jets for another color- 
Whatever the source of printer specificity, the 
rasterized bit map print Job croatod by the logical 
printer in step S514 is printer- specific, tailored 
directly based on the identity of printer 
conf igucation and type of printer 12. 

Step S515 Transmits the rasterized bit map 
print job to STB 10. As described above, the 
transmission to STB 10 is from CPSI spooler 20, via 
CPSI client 35, IPP client /server 24 and 25, to CPSI 
server 39 and spooler 25 in STB 10. 

At the siet top box, step S516 receives the 
rasterized bit map print job in CPSI server 39 and 
forwards it to CPSI spooler 26 . Cf a logical printer 
does not already exist in CPSI spooler 26, then a 
logical printer is created based on the identity of 
printer type and configuration for attached printer 
12 (stepri Sbl7 and S519). In step S520, CPSI spooler, 
using the logical printer, executes the rasterized 
bit map print job so as to send the print job to 
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printer 12 where it is rendered into a visible 
printed image. 

As described previously, the purpose of the 
CP SI architecture is to offer facilities that will 
enable application*; running anywhere on tho inLarnet 
to print on printers attached to set top boxes. Such 
printing is referred to as "push printing" Ln the 
sense that the remote applications push print data 
through the cable head end to the set top box for 
printout at an attached printer. 

Of course, it is possible to provide the 
set top box with its own printing capability, so as 
to enable a user to print data as desired. Such 
printing is referred to as "pull printing", in the 
sense that the uder or the set top box pulls data 
for printout from sources remote from him. For 
example, a user may, as part of browsing the 
internet, come across a web page of Interest, and 
may request printout of such a web page. Such 
printout is "pull printing" and is different from 
"push printing" described hereafter. 

General printing goals of the architecture 
described above and hereinafter include the ability 
to support attachment and software and driving of 
auy supported printer, as well as the elimination of 
any need for a user to intervene in installation of 
a printer beyond physical connection to the set top 
box. Because of a uniform XPI , software maintenance 
costs are reduced. In addition, by virtue of the 
CPSI software architecture, printing does not 
interfere with other programs running on the set top 
box, such as web browsing applications or television 
viewing. In addition, the CPSI architecture is 
portable across a variety of platforms, and supports 
a variety of different operating systems. 
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particularly those operating systema that maintain 
execution in the set top box itself. 

Push printing in particular represents a 
model in which print action is initiated by an 
entity other than the set top box user. It is 
assumed that this entity, which actually may 3 It hex 
be local to the cable head end or be an Internet 
citizen, owns the document for which the print job 
is desired, or is able to reference it. Two 
different printing modes are contemplated: 

1. UntcastdLng, which refers to a point-to- 
point connection in which a remote internet site 
sends print data separately to each destination 
client; and 

2. Multicasting, which refers to a mode in 
which a single copy of the print data is sent to 
multiple destination points. Multicasting can also 
include broadcasting, in which a single copy of 
print data is sent to all destination points rather 
than to a selected subcast thereof. 

Examples of print joby subject to push 
printing include merchant -initiated print Jobs from 
remote internet sites. Such merchant -Initiated print 
jobs may include constant content print jobs, such 
as a flyer advertising particular items for sale. 
The flyer can be printed in a unieast or multicast 
mode, and Is delivered in the appropriate unieast or 
multicast mode ?ram the cable head end to the 
appropriate set top boxes. Merchant initiated print 
jobs can also Include variable content print Jobs 
such as personalised statements like retailing, a 
bank statement or a utility bill. Bused on a client 
application running at the merchant's server, Lhe 
print job is created, and submitted to the cable 
head end. Again, the cable bead end delivers the 
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print job in either unicast or multicast mode, as 
requested by the print job to the set top box or 
boxes in question. 

Generalized goals of merchant initiated 
printout from remote internet sites include the 
Following. First, the merchant is able to submit the 
print Job at its own Internet site, by means of a 
client application running on the merchant's CPU. 
The merchant is able to speaify parameters for the 
print job, including destination address and whether 
or not the transmission is via secured or unsecured 
transmission. The destination address may specify 
unicast or multicast printing, meaning that the 
destination address might identify only a single 
recipient, or might represent multiple recipients or 
a group of recipient The print job is generated in 
non -proprietary device independent format, by use of 
widely available client applications, or even 
customized print applications, that print through 
standardized and device Independent format. This is 
achieved through separation of the print submission 
client and the content creation tool: tho content 
creation tool is left to the merchant, whereas the 
print submission client is embodied in the CPSI 
client described above. At the cable head end., 
resident software maintains a directory of U3er 
profiles in preferences directory 21, the profiles 
including subscriber name, subscriber account number, 
address, printer model, set top box capabilities, 
any blocking filters, and policy data. The CPSI 
spooler at the cable head end discards print job*? 
that meet critccia specified by blocking filter data, 
or accepts only print Jobs that meet other specified 
criteria. A system administrator at the cable head 
end is able to display a print queue, indicating 
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global print jobs for all cable subscribers, or 
print jobs on a per usor basis. Using such a print 
queue, the system administrator is able to examine 
the status of jobs in tha queue, and the status of 
corresponding printers attached to set top boxes, 
and is further able to delete jobs in the queue and 
override any of user selectable print options. The 
cable head end spooler does not commence a print Job 
until it has ascertained that the set top box is 
ready to accept print data, and that the attached 
printer is ready and on line" Preferably, tlie CPSI 
spooler in the set top box is able to commence a 
print operation before the entire print job has been 
downloaded from th3 cable head end, and is further 
able to confirm successful completion o«? print Jobs. 

Figures 6A, 6B and 6C illustrate general 
arrangements for unicast (point to point) printing 
and multicast (one- to-many) print Ing. As shown in 
Figure 6A, unicast printing involves printout of a 
print job from a remote web server to a specifically 
identified printer attached to a set top box. The 
print job is routed via the internet to the uable 
head end, and thence over the digital cable network 
to the set top box for printout at the destination 
printer. Figure 6B illustrates an alternative irocra 
of: unicast printing, in which a remote web server 
gathers data from multiple different web sites, 
aggregates the data into a single print job, and 
then push-prints the resulting print job to a 
destination printer. Of course, although tho 
aggregating server la Illustrated as a remote web 
server, it is possible foe an aggregation 
application to execute within the cable head end, 
conniunlcate over the internet to multiple di€forant 
web sites for collection of aggregate data, to 
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aggregate the data at the cablo head end, and then 
to push-print the aggregated print job to a 
destination set top box. 

Figure 6C shows multicast printing in which 
a remote web server generates a print Job having 
multiple destination printers. The print job is 
routed to the cable head end via the internet, which 
thereupon routes the print job, in a multicast or 
broadcast configuration, over the digital cable 
network to multiple different set top boxes tor 
printout bv respective printers attached thereto. 

Figures 7A and 7B are flow charts showing 
respective processing by the cable head end and by 
the set top boar in response to a print job. 
Referring first to Figure 7A r step S701 illustrates 
receipt by the cable head end of a print job from a 
remote internet source, or from an application such 
as 22 at the cable head end. In step S702, the cable 
head end retrieves the user profile from directory 
21 (Figure 2). Based on the usor profile, cable head 
end determines (in step S703) whether or uot to 
accept or to reject the job. I? the job is rejected, 
flow advances to step S705 and the job t*? not 
processed further. It is possible for step S705 to 
send information back to the upstream remote 
internet site, indicating that the job has bean 
rejected. 

On the other hand, if the job has not been 
rejected, flow advances to step S706, in which, 
based on destination information included with tlio 
print job, the cable head end determines the 
destination address or addresses for the print job. 
Steps S707 and S/09 create logical printers if tiicy 
are needed. That is, if a corresponding logical 
printer or printers do not already exist in spooler 
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20, the needed logical printer or printers are 
created in CPSI spooler 20 (Figure 2) , with a 
separate logical printer being criiatod for each 
different printer needed to accomplish the unicast 
or mult least printing. That in, in a unicast mode, 
since only a single printer is involved, then only a 
single logical printer corresponding to the printer 
in question is created. On the other hand, in a 
multicast or broadcast mode, multiple users and 
multiple printers are the destination for the print 
Job. It is poss lbie , however 7~fo r several o r the ~~ 
multiple users to employ the exact came printer and 
printer configuration. As a consequence, although it 
is likely that multiple logical printers are created 
in the CPSI spooler at the cable head end, it is 
equally likely that a single logical printer will be 
able to support several users because each of the 
several users will have exactly the same printer 
type and configuration. 

The print Job is thereafter scheduled and 
deposited into the user's queue (step S710), for 
rendering by the logical printers (or spooled for 
subsequent rendering just prior to delivery to the 
STB). It is possible to render the print jobs into a 
bit map raster! zed format, as discussed above in 
connection with Figure 5, but this is not ordinarily 
necessary. Rather, all that ie necessary is for the 
logioal printers to process the print Job for 
subsequent use by the ant top boxes. 

In step 5711. the print job from each 
logical printer is unices 1: or broadcast to the 
destination address or addresses. Thereafter, in 
Mtep S712, the cable head c&nd builds a notification 
server so as to await notification of printout from 
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each of the sat top boxes to which print data has 
been transmitted. 

Figure 7fi illustrates process steps 
performed by tha set top box In response to receipt 
of a print job transmitted from the cable head end 
over the digital cable network. *fhus, in response to 
receipt of a print Job (step S720). the set top box 
executes the print Job (step S721) so as to print 
the print Job on its attached printer. It is 
possible for the set top box to utilise the CPSI 
spooler arrangement discussed above in connection 
with Figure 5, but this is not mandatory. Rather, 
according to this aspect of the invention, it is 
only necessary for the set top box to receive the 
print Job and to cause its attached printer to print 
it. 

In step S722, the set top box builds a 
notification client for communication with the 
corresponding confirmation server built at the cable 
head end in connection with step S712 . The 
notification client In the set top box then 
communicates with the notification server at the 
cable head end (step S723) so as to notify tho cable 
head end of ongoing print status. In particular, the 
notification client at the set top box notifies the 
cable head end as each sheet of the print Job is 
commenced, as each sheet is concluded , and as the 
print job is concluded. In addition, the 
notification client parmits interaction from the 
user at the set top box, whereby the user at tha sat 
top box can modify his pcint queue by cancelling 
Jobs or advancing jobs out of sequence from the 
queue. 

At the cable head and, and based on 
information received from tha notification client at 
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the set top box, the cable head end can dlatrUmta 
print status Information as appropriate. .For example, 
it Is possible for th#* cable bead end to transmit 
print status back to the originating merchant at the 
remote internet slte # so as to permit the merchant 
to confirm that the print job has been successfully 
completed. Alternatively, or in addition, it is 
possible for the cable head end to utilize th» print 
status information so as to monitor, maintain and 
manage print queues for each and every one of the 
bet" top boxes "cbnnactad to~ttie digital cable network. 

figure 8 illustratea the relationship of 
the notification client created in the set top box 
and the notification server created in the cable 
head end. in Figure a, the same reference numerals 
as those used in Figure 2 are utilized whenever the 
functions are the same. What is shown further in 
Figure 8 is notification alient 40 created by set 
top box 10. for monitor of this status oE the print 
job being spooled to printer 12 by CPSI spooler 26. 
Notification client 40 transmits printer status 
information back to notification server 41 in CHB 6 
for us*> by CPSI spooler 20 to monitor and manage 
print queuea, and to provide notification 
information of successful printout back to client 
modules 14. Notification client 40 and notification 
server 41 communicate over the digital cable network 
42, using the some physical wire as that used by .IPP 
client and server 24 and 25. 

By virtue of the foregoing arrangement, 
push printing from remote internet sites is 
facilitated at printers connected to set top boxes 
that are fed data from a cable bead end and via a 
digital cable network. The push printing can be 
unicast or multicast. In addition, notification of 
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print status is provided from the set top box bade 
to the cable head end, thereby permitting 
confirmation of printout to the remote internet 
merchant, or maintenance and management of print 
queues from the cable head end. 

The configurations described above for the 
present invention are provided to allow printing 
from client module 1.4 to STB 10 via CHE 6 r wherein 
tho print data is format tad for printing on printer 
12 either at CHE 6 by CPSC spooler 20 or at the 
client application 15 oi: client module 14. In those 
configurations, the print data is generally provided 
to STB 10 in a rastert^cd format required for 
printing directly to printer 12 without the need for 
utilizing printer drtvor 33 in STB 10. The 
utilization of priniiar driver 33 in S»TB 10 is 
necessary, however, when a user of STB 10 wishes to 
print locally, such as when printing a web pago that 
the user is viewing on the television to which STB 
10 is attached. Printer driver 33 in STB 10 is also 
necessary in instances when print data is provided 
from CHE 6 to STB 10 in a device independent format. 

In such situations, and in others not discussed 
herein, the uso of printer driver 33 in STB 10 is 
required. 

Depending on the capabilities of STB 10, 
printer driver 33 could be loaded in a variety of 
ways. K"or example, if th« set top box has sufficient 
memory capacity, a number of printer d elvers could 
be pre-loaded into the memory of STB 10 for several 
different printers. (n the alternative , STB 10 may 
allow a floppy disk drive or CDRQM, or the like, to 
be interfaced to STB 10 such thai: printer driver 33 
could be accessed from a floppy disk or CDROM. As 
discussed above, the limited hardware resources of 
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STB 10 limit the functional capabilities of printer 
driver 33. Accordingly , printer driver 33 lias a 
limited ability , if any, to support a graphic user 
interface to allow a user of sth 10 to interact with 
printer driver 33. As previously mentioned, printer 
driver 33 generally does not support a graphic user 
interface in order to allow a user of STB 10 to 
instruct printer 12 to perform maintenance functions 
for maintaining printer 12 in a good printing 
condition. Printer driver 33 may be provided to STB 
1 0~ by~"an~^a^GrnaiTi^dlumT such as~a~ floppy "disk or a 
CD-ROM, or through the browser application from 
applications 36. In the alternative, printer driver 
33 may be provided to STB 10 from dlK 6 via a plug- 
and-play mechanism, as described in more detail 
below. 

In the set top box environment of the 
present invention, it is appreciated that a user may 
prefer to utilize the digital cable network, in order 
to obtain and load a printer driver. Therefore, the 
present Invention provides a manner in which to 
provide a remote plug -and- pi ay service whereby CHE 6 
locates and provides an appropriate printer driver 
to STB 10 upon request by STB 10, thereby supporting 
the attachment o?: a local printer to STB 10. 

This feature of the present invention is 
described in Figure 9, which depicts a sequence of 
steps for accomplishing a preferred embodiment oe 
the remote plug- and-play feature for supporting a 
local printer attached to STB 10. Cn step S901, the 
subscriber plugs printer 12 into STB 10 via the 
interface provided by STB 10 for printers . This 
interface may comprise a universal serial bus (USB), 
an RS-232 interface, or other printer connection. 
Next, in step 39 02, STB 10 determines that a new 
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printer has been plugged in and that STB does not 
have a printer driver corresponding to the new 
printer. This detection is achieved via hardware 
interface 31 and opera Ling system 32 of STB 1.0. 
Client application 27 of STB 10 obtains an 
indication from operating system 32 that a printer 
driver is needed tor printer 12. STB client 
application 27 then sends a request to CHE 6 to 
obtain a printer driver that corresponds to printer 
12. The request is sent from STB 10 to CHE 6 via the 
digital cable network, but not necessarily through 
the i;PP protocol, because print data is not involved 
in this transaction. Therefore, it can be 
appreciated that any of the underlying transport 
protonols such as TCP/IP, may be utilized to send 
the request from STB client application 27 in STB 10 
to CHE application 22 in CHE 6 (cstep S903). 

L'c should be noted that the request for 
printer driver Jrroni STB client application 27 
preferably includes the information necessary to 
identify printer 12, such as the manufacturer and 
model of printer 12. Next, in step S904, CHE 
application 22 receives the request for printer 
driver from STB 10- CHE application 22 then accesses 
preferences directory 21 to obtain hardware and 
operating system information which describes STB 10 
(step S905). This information is necessary to 
determine whioh type oE printer driver should be 
obtained and sent to STB 10. For instance, the set 
top box may comprise one of several currently 
available set top boxes, such as the Explorer 2000 
by Scientific Atlanta, the OCT 5000+ by General 
Instrument, and tne Streammaster by Motorola. In 
addition, the appropriate printer driver must 
correspond to the operating system implemented in 
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the set top box. For instance, the Explorer 2000 
utilizes the Power TV operating system, the OCT 
5000+ utilizes tJie winC« operating system, and 
Strearamaster utilizes either the MicroWare or the 
Open TV operating system. 

In step S906, CHU application 22 obtains a 
printer driver that is appropriate for the 
manufacturer and model of printer 12 and for the 
hardware type and operating system of STB lO. CHE 
application 22 may obtain this printer driver from 
one of many sources. For example, the needed printer 
driver may already be stored in a memory of CHE 6 
and accessible via preferences directory 21 for 
another subscriber on the digital cable network. In 
the alternative r CHE 6 may have several printer 
drivers available In a memory device such as a hard 
drive, CDROM, or the like. In another alternative, 
CHS application 22 may utilise internet proxy 5 to 
access world wide web 4 so as to obtain the 
necessary printer driver for STB 10. such as from 
tho printer manufacturer's web site. Once the 
appropriate printer driver is found by CHE 
application 22, CHE application 22 then sends the 
printer driver to STB 10 via the digital cable 
network (step S907). As mentioned previously, any of 
the available transport protocol*? for communication 
between CHJ5 6 and STB 10 may be utilized to download 
the printer driver from CHE 6 to STB 10. Once STB 10 
receives the printer driver, STB 10 loads the 
printer driver in local memory for subsequent use 
and registers the printer driver with operating 
system 32 of STB 1.0 for future reference (step S903). 

in step S909. CHE 6 obtains another printer 
driver for use by CHE G to send print data to STB 10. 
CHi? 6 determines which printer driver to obtain for 
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±Ls own use based upon the Information describing 
printer 12 provided toy 3TD 10 and based upon the 
type of hardware and operating system which comprise 
CHE 6. As described above, CHE 6 may obtain the 
printer driver from any one of several resources , 
such as world wide web 4, CHE application 22 updates 
preferences directory 21 so as to record the new 
printer driver that corresponds to printer 12 for 
use by CH»3 6 (step S910) . Klow then passes to return 
in step S911. In this manner, CHE 6 maintains a 
printer d elver which corresponds to printer 12 so 
that CHE $ may render print data appropriately the 
next time print data is provided from CHS 6 to STB 
10 for printing on printer 12- In addition, this 
feature of the present invention also provides an 
easy and transparent plug-and-play mechanism for the 
user of STB 10 to connect and utilize printer 12 to 
STB 10. 

Figure 10 is a block diagram for explaining 
the printer maintenance scheme of the present- 
invent ion. As seen in Figure to, cable head end 
(CHE) 6 and set -top box CSTB) 10 are provided as 
previously depicted in Figure 2. Printer 12 is 
attached to STB 10. Server 50 resides in CHE 6 and 
is utilized to access printer configuration files, 
construct. HTTP- based web pages, and send appropriate 
printer commands according to the present invention. 

In this regard, printer configuration files 55, 
printer maintenance function resource files 56, and 
printer maintenance function command files 67 are 
also provided in CHE 6. Printer configuration files 
55 are a plurality of couveationol printer 
nonf iguration files wherein each file corresponds to 
a particular type of printer. Such printer 
coo figuration files are different from conventional 
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configuration files in that they have an extension 
appended to them to contain printer maintenance 
information to support the printer maintenance 
scheme of the present invention. Tilts extension and 
corresponding data are discussed in more detaiL with 
cespect to Figure 11 below. Printer maintenance 
function resource files 55 contain image data for 
placing an image into an HTTP- based page, such as an 
icon, text or a small picture. Printer maintenance 
function command files 57 contain a plurality of 
command "files each "o? ~wh ich corresponds - t6~a 
different type of printer. Each printer maintenance 
function command file contains a set of command 
instructions to be executed by the corresponding to 
accomplish a particular printer maintenance function. 

Preferences directory 21 was discussed 
previously in Figure 2, and is used to cross 
correlate a particular set -too box In the dlqltal 
cable network environment with the corresponding 
printer attached to that particular set -ton box. For 
example , preferences directory 21 indicates that STtf 
10 has attached printer 12. Accordingly, server 50 
utilizes preference directory 21 to identify the 
type of printer which Lr attached to a particular 
set -top box. CGI module 51 is utilised by server 50 
to construct an HTTP -based web page for supporting 
the printer maintenance scheme of the present 
invention. HTTP server 53 Is a conventional server 
utilized to accommodate the HTTP protocol. In a 
similar fashion, TCP/tP client 54 is a conventional 
client used to support communication via the TCP/ CP 
protocol. It can be appreciated that protocols other 
than TCP/IP may also l>e used for communication 
between CUB 6 and STB 10. such as UDP and the like . 
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Correspondingly, S'fti 10 hae HTTP client 63 
and TCP/IP server 64 to support the HTTP and TCP/IP 
protocols, respectively. In addition. STB 10 has 
browser 65 and printer driver 3 3 which reside in 
applications 36 of STB 10. As can be seen in Figure 
10, browser 65 is provided to allow a user or STB 10 
to access web pages provided to STB 10 via CHE 6. 
Printer driver 33 is a stripped -down, limited 
printer driver for supporting printer 12 for 
printing print Jobs initiated by a user of STB 10. 
As discussed previously, printer driver 33 is unable 
to provide a graphic user interface Tor supporting 
user-initiated printer maintenance functions. For 
this reason, the network -centric printer maintenance 
scheme of the present invention is provided to allow 
a user of STB 10, or another network user such as a 
network administrator, to initiate printer 
maintenance functions of printer 12. 

The arrangement depicted in Figure 10 
therefore allows a user of STB 10 to access a 
general top level web page and select printer 
maintenance in order to perform printer maintenance 
on prlnrer 12. A printer maintenance request is sent 
in response to the user's selection to CHti 6 via 
HTTP client 63 and HTTP server 53. Server 50 then 
receives the printer maintenance function roquest 
from STB 10 and s el sets one of printer configuration 
files 55 which corresponds to printer 12. Server 50 
utilizes preference directory 21 and Information 
contained in the printer maintenance request to 
select the appropriate printer configuration file 
which corresponds to printer 12. Once the 
appropriate printer configuration file is isnlRcfced. 
server 50 utilizes CGf module 51 to build a web page 
incorporating printer maintenance command 



<?7 5 ) 102-1 75 170 (P2002-175170A) 



information, and other related information, from Lho 
appropriate printer configuration file. Tlie 
constructed web page is then sent from server 50 to 
ST3 10 via HTTP server bJ and HTTP client 63. 

Then, the user of STP 10 selects one of the 
printer maintenance functions displayed on the 
printoc maintenance web page sent from server 50. 
Server 50 then runs a CGI script based on the 
appropriate one of printer maintenance function 
command Tiles 57. Accordingly, an appropriate 
printer maintenance command is s ant from server - 50 
to STB 10 via TCP/IP client i>4 and TCP/IP server 64 
in correlation to the selected printer maintenance 
function by the user of STB 10. STB 10 then sends 
the received printer maintenance function command 
directly to printer 12, upon which printer 12 
executes the printer maintenance function 
corresponding to the printer maintenance command. 

Cn addition. In the case in which the 
network device of the embodiment is a mobile device 
used in a non-PC environment r such as cellular 
phones, and the printer applies to a system that 
conducts print Jobs from the internet, it is 
possible to instruct printer maintenance from such 
mobile devices, realizing increased eo^e-of-use for 
users. 

Figure 11 provides a detailed view oe one 
of printer configuration files 55. In particular, 
printer configuration file 70 is depicted in figure 
11 for explaining the contents of each of printer 
configuration files 55. As can he sean in Figure 11, 
printer configuration file 70 includes standard 
printer configuration eila data 71 to reflect that 
printer configuration file 70 is based on a standard 
printer configuration file, such as a 
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with the exception that it includes an extension to 
contain printer maintenance information to support 
the printer maintenance; schema of the present 
invention. Other standard printer conf iguration 
frtles can also be used with the present invention, 
provided that they include a similar extension 
containing printer maintenance information. 
Accordingly, configuration ftlo oxtenslon 72 is also 
provided in printer configuration file 70 to contain 
the printer maintenance lnf ormation. As can be soon 
in Figure 11, configuration file extension 72 
contains; a plurality of printer maintenance function 
data set*, each of which corresponds to a separate 
printer maintenance function supported by the 
printer corresponding to printer configuration file 
70. Accordingly r printer maintenance function data 
sets 73, 74. 75 and 76 are provided in conf Iguration 
file extension 72 to correspond to each of the 
printer maintenance functions. In each one of 
printer maintenance function data sets 73 tu 76 s a 
plurality of aata entries are provided which are 
related to the printer maintenance function 
corresponding to the particular maintenance function 
data set. In particular, printer maintenance 
function name 80, printer maintenance function 
description 81, printer mainlenanco function 
resource 82, printer maintenance function resource 

82, printer maintenance function command parameter 

83, and printer maintenance function commana 
parameter indicator 34 are provided in each of the 
printer maintenance function data sets 73 to 76. 

Printer maintenance function name 80 
provides u name corresponding to the printar 
maintenance function of the particular prinLor 
maintenance function data set. For example, printer 
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iflalntenance function namo 80 might represent the 
printer maintenance function "clean heads". 
Accordingly, printer maintenance function 
description 81 contains a text description of the 
printer maintenance function represented by the 
particular printer maintenance function data set. 
Printer maintenance function resource 82 is a file 
name to represent one of printer maintenance 
function resource files 56. Each of printer 
maintenance function resource files 56 contains 
"image data fbr~riepreseht lng~~airXcon m text - or ~ an 
image to be placed into an HTTP-based web page 
corresponding to printer configuration file 70 
according to the present invention. Printer 
maintenance function command paramo ter 83 can either 
represent a command which is used by a corresponding 
printer, such as printer 12, to carry out the 
printer maintenance function represented by the 
particular printer maintenance function data set, or 
can represent one of printer maintenance function 
command files 57. As previously mentioned, each of 
printer maintenance function command etles 57 
contains a series of commands necessary to perform a 
particular printer maintenance function. Printer 
maintenance function parameter indicator 84 is used 
to tniorm server 50 whether printer maintenance 
function command paramo tor 83 represents* a command 
or represents one of printer maintenance function 
command files bV. In this manner, printer 
maintenance function parameter indicator 84 can ba 
set to one of two values in order to reflect thl3 
indication, 'fhaccfore. configuration fila extension 
72 provides data corresponding to each of the 
printer maintenance functions supported by the 
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print ex to which printer configuration file 70 
corresponds . 

Figures 12 and 13 axe examples of HTTP- 
based web pages which are generated by server 50, by 
using CPI modulo 51 , according to the present 
Invention. Figure 12 represents generic top-level 
broadband printing services web page 8 7 which, a user 
of STB 10 can select via browser 65. In this regard, 
web page 8 7 is provided from server JO via HTTP 
server 53 and HTTF client 63 to STB 10. If the user 
of STB 10 wants to perform printer maintenance, the 
user simply selects printer maintenance icon 86 on 
web page 87. Figure 13 is an example oe HTTP-based 
web page 88 which is generated by server 30 based on 
an appropriate one of printer configuration files 55 
in response to the selection of printer maintenance 
icon 86. Server 50 then sends printer maintenance 
web page 88 to STB 10. As seen in Figure 13, CGI 
module 51 has extracted appropriate printer 
maintenance Information from configuration file 
ex Lens ion 72 of printer conf icyuration file 70 and 
represented the information in printer maintenance 
web page 88. For example, web page 88 contains 
printer maintenance function links 91 to 9 5 
corresponding to printer maintenance Information 
contained in each of the printer maintenance 
function data sets of configuration £lle extension 
72. Accordingly, clean print head link 91, deep 
clean link 92, print test page link 93 , print nozzle 
check 94, and clean rollers link 9U are provided on 
web page 88 along with corresponding descriptions. 
This information was taken directly from printer 
maintenance function name 80, printer maintenance 
function description 81, and printer maintenance 
function resource 82 of each of the printer 
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malntaaance function data Rate in configuration file 
extension 72 of one of printer configuration file 
sets 55. 

It can be appreciated that the present 
invention supports the situation In which the server 
(CHE) obtains the printer 
STB to answer user demands such as 

present prtntor status Fcora the printer jtatus, an 
instruction display for required processes such as 
head cleaning required 

paper according to "printer ~Job to~be~condiicted 
generated in HTML. This is Lhon sent to the STO and 
displayed on TV (browser). By doing so, the user 
only needs to judge the presently required processes 
for the printer, thereby providing a usar- friendly 
user interface for non-PC users. 

Figure 14 is a flowchart for explaining the 
operation of the printer maintenance function scheme 
according to the present invention. First, the user 
of STB 10 accdesos top-level printer maintenance web 
page 87 via browser 65 from server 50. The user 
requests printer maintenance by selecting printer 
maintenance icon 86 on web page 87 (step S1401). In 
step S1402, a printer maintenance request Is sent in 
response to the user's selection to server ffrom STB 
10 via HTTP client 63 and HTTP server 53. Server 50 
then selects an appropriate one of server 
configuration files 55 in response to the printer 
maintenance request (step S14 03). Server 50 makes 
the selection based upon information contained in 
the printer maintenance request which identifies STB 
10, and also based upon information in preferences 
directory 21 which provides information regarding 
the type of printer, such as printer 12, which is 
attached to STB 10. Server 50 thereby selects a 
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printer configuration file, such as printer 
configuration file 70, which corresponds to printer 
12. Next, in step S1404, server 50 create*? an HTTP- 
based web page by utilizing CG t module 51 in 
conjunction with information oonLalned In 
configuration file extension 72 of: printer 
configuration file 70. In particular, printer 
maintenance function links are provided in web page 
88 which correspond to printer maintenance file data 
sets 73 to 76. Server 50 then sends the generated 
HTTP- based web page containing the printer 
maintenance function links 91 to 9ti to STB 10 via 
HTTP server S3 and HTTP client 63. 

The user of STB 10 then views the generated 
vfob page SS via browser 65 and selects one of the 
printer maintenance functions displayed on the web 
page (step S1406J . In response to the selection by 
the user vf STB 10, server 50 identifier the 
appropriate printer* maintenance function data set, 
such as printer maintenance file data set 73, 
corresponding to the selected printer maintenance 
function. Server 50 then lnterroyaLes printer 
maintenance function parameter indicator 84 to 
determine whether printer maintenance function 
command parameter 83 Is a command or is a name of 
one of printer maintenance function command files 57. 

X C printer maintenance function command parameter 
83 is indicated as being a command, the command is 
sent directly from server 50 to STB 10 via TCP/IP 
client 54 and TCP/IP server 64 (step S1407). If 
printer maintenance function command parameter 83 is 
indicated as being one oC printer maintenance 
function command files 57, server 50 opens the 
corresponding one of printer maintenance function 
command files 57 and executes the commands therein 
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via a CGI script and sends the corresponding 
commands to STB 10 via TCP/IP client 54 and TCP/IP 
server 64 (step S1407). 

In step S1408, 10 receives the printer 

maintonance function commands Prom server 50 and 
passes them on to printer 12 in ocder to perform the 
corresponding printer maintenance function which wai; 
selected by the user of STB 10. Flow then patjseg to 
return in step S1409. 

In this manner , a printer maintenance 
scheme is provided ~ accoroin~g to the present 
invention In order to allow a U3er of: CTB 10 to 
access printer maintenance functions Eor maintaining 
printer 12 In a good printing condition even though 
printer driver 33 in STB 10 does not provide a 
graphic user interface to support such printer 
maintenance functions. 

It Is emphasized that, several changes and 
modifications may he applied to the above -described 
embodiments, without departing from the teaching of 
the invention. It Is Intended that all matter 
contained in the present disclosure, or shown in the 
accompanying drawings, shall be Interpreted as 
illustrative rather than limiting. In particular, it 
is to be understood that any combination of the 
foregoing embodiments may be utilized, so that the 
specifics of any one embodiment may be combined with 
any of the other or several other embodiments. 

The Invention has been described with 
particular Illustrative embodiments. (t Is to be 
understood that the invention is not limited to the 
above- described embodiments and that various changes 
and modifications may he made by those of ordinary 
skill in the art without departing from the spirit 
and scope of the invention. 
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4. BRIEF DKSCRCPTION 0? DRAWINGS 

Figure 1 is a representation of a cable 
broadband network in which the present invention may 
be practiced. 

figure 2 is a representation of a printing 
architecture according in which the present 
invention may be practiced. 

figure 3 illustrates ropreeentative 
software architecture of a set top box according to 
one embodiment of the present invention. 

Figure 4 shows r.he overall data flow of a 
print job from a client modulo through to its final 
delivery to a printer according to one 3mbodijnent of 
the present invention. 

Figure 5 is a flow chart for describing the 
overall data flow of a print job from a client 
module through to its final delivery to a printer 
according to one embodiment of the present invention. 

Figures 6A. 6B and 6C illustrate general 
arrangements for unlcast (point to-potnt) printing 
and multicast (one -to-many) printing according to 
one embodiment of the present invention. 

Figures 7A and 7B are flow charts showing 
respective processing by the cable head end and by 
the set top box in response to a print job according 
to one embodiment of the present invention. 

Figure S illustrates the relationship of 
the confirmation client created in the set top box 
and the confirmation server created in the cable 
head end according to one emboaiment of the present 
invention. 

Figure 9 i-s a flow chart for describing a 
remote plug -and play Feature for supporting one 
embodiment of the present invention. 
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Figure 10 is a block diagram for oxplaining 
the printer maintenance scheme according to one 
embodiment of the present invention. 

Figure U Is a block diagram for explaining 
a printer configuration file according to one 
embodiment of* the present invention. 

Figure* 12 and 13 are views for explaining 
the web pages for supporting the printer maintenance 
scheme according to one embodiment of the present 
invention - 

Figure i4~is~a~f tow chart for describing 
fchd printer maintenance scheme according to one 
embodiment of the present invention* 
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ABSTRACT 



Supporting printer maintenance in a network 
environment having a server, at least one network 
device and a printer, the server containing a 
plurality of printer configuration files, wherein 
the printer maintenance is supported by accessing 
one of the printer configuration flies which 
correspo nds to the p rinter , the conflguraH^ file - - 
including a plurality of printer maintenance 
function names and a plurality of printer 
maintenance commands corresponding to the printer 
maintenance function names, generating an HTML-based 
page corresponding to the printer, the HTML-based 
page containing each of the printer maintenance 
function names from the accessed printer 
configuration file, and sending the HTML-based page 
to the network device, wherein, upon selection in 
the network device of one uf the printer maintenance 
function names in the HTMG-based page, the server 
sends to the printer the printer maintenance command 
which corresponds to the selected printer 
maintenance function name. 
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